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Over 1200 pages! 118 
Lesson Chapters! 
Four handy vol- 


m Learn. Chemistry—in spare time at home— 
inches MEDI Ка |». through this Amazing, New, Low Cost 
"m SELF-STUDY COURSE: 


cloth for T 
long Wear. į 


By CORNELIA T. SNELL, Ph.D., 
Consulting Chemist 


and FOSTER D. SNELL, Ph.D., 
Consulting Chemical Engineer 


Hisi is a brand-new way to study chemistry, 
designed especially for the man who must 
learn by himself, without teacher or labora- 
tory. These entire 118 lesson chapters were prepared 
by authors possessing the most varied teaching and 
practical experience in plant and laboratory, in 
research and engineering. In each lesson they give 
you simple, straight from the shoulder instruction in 
plain English on a single chemical subject, with all 
necessary formulas, specially prepared diagrams, 
and then questions, to fix in your mind the knowl- 
edge you have gained. You get everything you need 
to master practical, industrial chemistry by your- 
self—a complete course planned and organized so 
you can profit to the utmost from every minute of 
your spare time! And at the end of each volume 
you are given a complete final examination, with 
answers and a grading system, so that you can 
correct your own paper and check your progress. 


Chemistry—the Study Ammonium and Lithium Phenols and Their 

of Matter Compounds Derivatives 
Symbols, Formulas Compounds of Aldehydes and Ketones 
Acids and Alkalies Aluminum, Chromium Esters, Waxes and 
Nitrogen Compounds and Iron Ethers 
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Radioactive Elements Copper, Cadmium and N d icd oduct 21| 
Colloids Bismuth atura ant Products mL 
Sulphur Compounds Lead Silver, Gold and Alkaloids | | | Tank of water | 
Carbohydrates Mercury Natural Gums, Resins Simple experiments illustrate important 
Sodium and Potassium Petroleum Hydrocarbons and Balsams industrial processes in chemistry. 

Salts Alcohols Synthetic Resins 


See Free Examination Coupon on Facing Page 


Great new industries are arising from the war-time applica- 
tions of Chemistry—synthetic rubbers, aluminum and steel 
alloys, the many-purpose plastics, magic new drugs, amazing 
new fibers, fabries, methods—all vital to war, and destined to 
create thousands of after-war jobs for chemically-trained 
men and women! And now, at last, here is an EASY, LOW- 
PRICED, SELF-INSTRUCTION COURSE which will enable 
you to get a complete grasp of Chemistry now—and make 
some of these splendid opportunities yours! 


. No Previous Training in Science Needed! Four 
Inexpensive Books Teach You From A to Z! 


These books start from the most elementary facts and 
principles and build up your knowledge of modern, up-to- 
date chemistry on a sure foundation. The authors take no 
knowledge for granted on your part, and unfold to you a 
complete understanding of chemical science as it is used 
today in research and manufacturing. From the first page 
to the last the knowledge and training you get can be used 
as preparation for а job in any branch of the great and 
growing chemical industries, 


Covers the Theory of Inorganie Chemistry. 
It "Berins by giving you a thorough grounding in the 
basic fundamentals. You start with the simplest 
substances—water, air, carbon dioxide—the simplest 
processes—combustion of fuels, the rusting of iron, 
the transformation of oils into fats. It explains how 
molecules are made of atoms, atoms of still smaller 
particles; shows how to use this knowledge. It pre- 
sents fully the nature of chemical elements, explains 


complete picture of the chemical 
compounds originating 


thetic rubbers, 
starches, fats, 
This volume makes it easy for you to acquire by self- 
study a clearly-understood grasp of organic chem- 


You get a 
substances and 
It covers 


the entire production of petroleum, natural and syn- 


Covers Organic Chemistry. 


in living organisms. 


drugs, foods, sugars, 
proteins and vitamins. 


dyes, 
alcohol, 


resins, 
waxes, 


the reactions by which they are combined into prod- istry. 
ucts vital in war and peace. 
| Tells You All About the Chemicals of 
Explains Inorganic Compounds. You learn Commerce. You get full, practical reference data on 


how metals are produced from their ores, the uses 
of the pure metals and their alloys, their combina- 
tions with the non-metals. You will find not only 
chapters on tin, lead, nickel, chromium, iron, steel, 
etc., but also on chlorine, sulphur, phosphorus, car- 
bon, silicon, etc. This book covers the chemistry of 
alloys, pigments, insecticides, construction materials, 
sulphuric and other acids, and all the host of inor- 
ganic materials that are essential in industry. 


Ende tho бтн» Cores FREE! 


books for yourself—in your 
own home—without spending a penny. Make certain that 
you can learn chemistry by yourself. See how skillfully 
these authors have simplified every topic for the Man who 
must study without a teacher—see how readily you can 
use these questions and problems (with answers) to check 
your progress and to gain confidence. Send for these books 
on approval for 10 days’ free examination. At the end of 
that- time you are entirely free to return them to us for full 
credit unless you have proved to your utmost satisfaction 
that you can learn chemistry from their pages. If you 
keep them you need pay only $1.95 within 10 days and 
$2.00 a month for three months thereafter. Mail the 
coupon at once, as this offer may have to be withdrawn at 
any time. 


D. VAN NOSTRAND COMPANY, INC. 


250 FOURTH AVENUE NEW YORK 3, N. Y. 


Prove the value of these 
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there 


many thousands of chemical materials—all carefully 
chosen for their commercial importance, 
most important facts on each—composition, proper- 
ties, uses, relative costs, etc. And to help you find, 
instantly, all the facts and figures in this great book, 
is a remarkable 51-page index. 
indispensable source book of facts about commercial 
chemicals. 


You get the 


Here is your 


FREE EXAMINATION COUPON 


D. Van Nostrand Company, | 

250 Fourth Ave., New York 3, М. X. 

Send me CHEMISTRY MADE EASY in 4 vol- 
umes. Within 10 days I will either return the 
books or send vou $1.95 as first payment and 
$2.00 per month for three months until the total 
price of $7.95, plus a few cents postage, is paid. 


(If you send $1.95 payment in full with this order 


we wil pay postare Same return privilege.) 
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When the lights go on again in Grigoriopol 


Three short years ago Grigoriopol was a thriving 
city of the Russian Ukraine. Today it is a scene of 
desolation... victim of ravaging Hitlerite hordes. 


But some day—soon we hope—lights will go on 
again in Grigoriopol, and in other Allied cities now 
under the Nazi heel. 


When that time comes... thanks to a new idea 
in modern warfare... emergency electric power 
will be available to revitalize industries in war 
torn cities—immediately after they are retaken 
from the enemy. 


This new idea—a self-contained POWER-TRAIN— 
has now been made a reality by the engineering 
brains and skill of Westinghouse. 

Ten of these POWER-TRAINS are now being built 
by Westinghouse for use by the United Nations 


. . . each a complete 5000 kw power house on 
wheels, big enough to serve a community of 15,000. 


Each POWER-TRAIN consists of 8 cars. Ingeniously 
assembled in these cars are: a 5000 kw steam 


Westin 


Plants in 25 Cities 


turbo-generator, boilers, power stokers, boiler feed 
pumps, air-cooled condensers, auxiliary Diesel 
engine, living quarters for the crew—even con- 
veyer equipment for handling coal which will be 
mined locally for fuel. 


Because cooling water is not always available, 
air-cooled condensers are used to recover, as water, 
a high percentage of the exhaust steam from the 
turbine. 


From switchgear to turbo-generator, each 
POWER-TRAIN is a complete 5000 kw mobile power 
house, ready to go to work at a few hours’ notice 
... In sub-zero cold or tropical heat of the desert. 


And remember—the same Westinghouse engi- 
neering brains and skill that developed the POWER- 
TRAIN will be available, after Victory, to create 
and build better products for you. 


Westinghouse Electric & Manufacturing Com- 
pany, Pittsburgh, Pennsylvania. 


Tune in John Charles Thomas, 
NBC, Sundays, 2:30 p.m., E.W.T. 


nghouse 


Offices Everywhere 
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e This is the era of the trained 
man in industrv and business. In 
war as in peace, in the armed forces 
or on the production front, one 
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The same bridge is available to 
you. Use it today. 


hu нүн, н. 


| 


POPULAR SCIENCE 


FOUNDED 1872 MONTHLY 


VOL. 144 NO. 3 


Mechanics & Handicraft 
A TECHNICAL JOURNAL OF SCIENCE AND INDUSTRY 


CONTENTS /¢ marcu, 1944 


(Gold ink on cover is prewar stock.) 


News 


The Kite That Smashed Berlin............ 48А 


Wood That Fights Fire and Decay...... 58 
hus Arit assai |: |!. 


Dav ones's СоПере........................«.««««Ӱ 68 


Warplane Battle Marking..................... 84 


той 


Starting a Stalled Car 


ointer Jigs for Special Jobs.................. 145 
How to Build a Tab 


Drilling Holes in Round Stock.............._ 156 

Upholstering Old Wicker Chairs............ 166 

Portraits Like Movie Close-Ups............ 168 

What Tube Can I Оѕе?2.......................... 174 
4. 


P.S.M. GOES TO THE FRONT. 
Representing Popular Science in the 
European war theater is this able re- 
porting team: Hickman Powell, writer 
(at right, above), and Harold Kulick, 
photographer. Their first exclusive 
war-front story, “The Kite That 
Smashed Berlin,” appears in this is- 
sue. Powell’s pen and Kulick’s camera 
will bring our readers first-hand re- 
ports of history-making events as the 
European campaign moves toward its 
victorious climax. 


EDITOR . . . . . . « Charles McLendon 
ASSISTANT EDITOR . . . Arthur Wakeling 
AVIATIOM EDITOR C. B. Colby 
HOME & WORKSHOP EDITOR . Harry Walton 
ART EDITOR . . . . a Carsten. Grande 


EDITORIAL ASSOCIATES: Fred О. Newman, 
news editor; Alden P. Armagnac, B. T. Richards, 
Harry Samuels, Michele de Santis, Don Romero, 
Jack O'Brine, Jean Ackermann, Frank Rowsome, 
Jr., Carl W. Bertsch, Edward M. Collins, Ruth 
Westphal. 


ART ASSOCIATES: Stewart Rouse, William Patrick, 
Samuel Dukler, Evelyn Cooper. 


PHOTOGRAPHY: W. W. Morris, Robert F. Smith. 


Published monthly at 353 Fourth Avenue, New York 
10, М. Y., by Popular Science Publishing Co., Inc. 
Godfrey Hammond, President and Treasurer; Н. С. 
Wilson, Haymond J, Brown, Charles McLendon, 
Stephen Р, Glennon, Vice-Presidents; F. W. Briggs, 
Secretary. Entered as second-class matter Dec, 28, 
1918, at the Post Office at New York under the act 
of March 3, 1879; additional entry as second-class 
matter at Dayton, Ohio.  Entered as second-class 
matter at the Post Office Department, Canada. 
Printed in U.S.A. Copyright, 1944, by Popular 
Science Publishing Co., Inc. А11 rights reserved in 
the United States, Great Britain, and in all coun- 
tries participating in the International Copyright 
Convention and the Pan American Copyright Con- 
vention. Yearly subscriptions to United States and 
its possessions, $2.00; Canada, $2.50: foreign 
countries, excepting Canada, $3.00. Subscribers 
must notify us of change of address four weeks in 
advance of the next publication date, Be sure to 
give both old and new address, 
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A NEW RESOURCE 


HAS BEEN DEVELOPED 


Tue wealth of America has 
been wrought from her natural 
resources of fertile lands, wide 
forests and rich mineral deposits 
by the brains and muscles of 
her people. 


But another resource is now 
available. A new source of 
wealth and well-being has been 
developing gradually and al- 
most unnoticed which is 
tremendously important today 
and of still greater importance 
for tomorrow. 


This new resource is the re- 
search laboratory. 


Today, in hundreds of indus- 
trial and college laboratories, 
trained minds are expanding 
the world’s knowledge, and 
applying the results of research 
to industry and to war. 


In the Bell System, research 
has always been a fundamental 
activity. The telephone was in- 


BELL TELEPHONE SYSTEM 
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vented in a research laboratory. 
And for years Bell Telephone 
Laboratories has been the 
largest industrial laboratory in 
the world. 


Underlying modern research 
is the realization of vast latent 
values in nature. Although the 
lone genius does from time to 
time bring to light some part of 
these hidden values, only organ- 
ized scientific research can as- 
sure the thorough exploration 
that will render the full mea- 
sure of use for human welfare. 


Research means imagining 
and experimenting. It means 
the searching out and bringing 
together of facts. It means clear 
statements of problems, precise 
measurements and keen analy- 
sis. It means tenacious follow- 
ing along unexpected paths. 


These are the procedures of re- 
search. Its consummation is the 
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grasping by subtle minds of re- 
lationships in nature no one has 
previously known. And on the 
basis of the broader knowledge 
so established are built new 
materials, new methods and 
new structures to serve the 
people of America. 


The Bell Telephone Labora- 
tories has now concentrated its 
efforts on communication sys- 
tems and equipment for the 
armed forces. When the war is 
over its researches in com- 
munication wil again be ap- 
plied to an ever-improving 
telephone service in America. 


Buy War Savings Bonds and Stamps regularly. D 


NOW! FOR THE FIRST TIME! 
YOU CAN OWN 8mm-l6mm 


Castle Films’ Greatest Scoop! 


You can own the most thrilling moments in four 
of Joe Louis’ famous fights! In two separate reels! 
Two fights in each film! Low cost per film. You 


can buy them separately—or own them both! ES 7 
The films are: louis vs. Baer 


Joe Louis vs. Buddy Baer | 
(first fight) 


Joe Louis vs. Abe Simon 


Joe Louis vs. Billy Conn 
Joe Louis vs. Buddy Baer 


(second fight) 


Each reel is terrific! Full of fistic dynamite! Lovis kayoes Simon 
Never before available in 8mm-l6mm! Own © | 


both reels! Order now! г-===-—= ORDER FORM = "~: 


| E / ыш be me осе ا‎ - Send Castle Films' Joe Louis Fight Movies А 

you can own. Send coupon now! p in the size and length indicated. i 

l | 16 mm. SIZE 1 

| : | | MES. i Headline | yn m Sound — 1 

| 3 100 Feet | 360 Feet | 350 Feet 8 

| 4 $2.75 | $8.75 | $17.50 1 

| | | i i 

1 i 

| - | | 
LIITOLLE Te LLLLLITTPS Remittance Enclosed [1 Name = i 
l 

RCA BLDG. FIELD BLDG. RUSS BLDG. - эсе. О речи М 
NEW YORK 20 CHICAGO 3 SAN FRANCISCO 4 i Send Castle Films’ FREE ç 1 
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ES, Mr. (or Miss) Bookkeeper, you can 
become an accountant and make real 
money. 

And you don't need to take the long drudg- 
ery way of learning on the job—day by day 
—a little now and a little then. 


Instead you can take a shorter cut to ac- 
countancy success—a shorter cut that will 
give you accountancy training and fit you for 
more money and a better job in a compara- 
tively short time. 


The demand for accountants is great. You 
need only scan the "Help Wanted" columns 
to prove this for yourself. And while the de- 
mand is increasing, the shortage of capable 
accountants 1s becoming more acute. 


Taxes—Social Security, the Withholding 
Tax, Victory Tax—changes in plant struc- 
ture, the many and varied reports heads of 
business must have to know the status of their 
companies quickly and accurately, the. many 
and varied reports which have to be made to 
government, rapid turnover of labor— 


All these and many more factors make the 
demand for competent accountants far exceed 
the supply—and promotion comes fast to the 
able man who knows the whys and wherefores 
of accountancy. 


Under the LaSalle Problem Method you 
can acquire a thorough knowledge of Account- 
ancy—you can master its fundamental prin- 
ciples and become expert in the application of 
those principles. You learn by doing—and 
without losing any time from your present 
work. 

You train directly under the supervision of 
а competent staff of Certified Public Account- 
ants—and you can train as quickly or as 
slowly as you choose. 

Our 48-page booklet, “Accountancy, the 
Profession That Pays," is FREE. It explains 
how we train you from the ground up—or 
from where you are now—according to your 
needs. The cost 1s low—terms easy. 


Send the coupon now. Don't 


"I'm TIRED of being 
just a Bookkeeper 


I’m going to be an Accountant 
—and make REAL money” 


LASALLE 


EXTENSION UNIVERSITY 
A Corruspondence Snstifation 


Dept. 383-H Chicago 15, Ill. 


Га like to prepare for a good accounting job. Send me 
your free booklet and full details about your training. 


lay it aside and say you'llsendit Nyame — ge 
later. It can be the means of 
your success— perhaps more Position 
money and a better job than 
you ever dreamed. At least it's Address 
worth investigating. So send it 
now. City and State 
MARCH, 1944 Buy War Savings Bonds and Stamps regularly. T 
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Coming Next Month 


JUST IMAGINE taking off in a four-motored 
| bomber in Florida, flying it half around the 
' world to bomb Japan, and bringing it back via 
| Alaska to your starting point. It can be done— 
| in a miraculous training device used by the 
| U. S. Army Air Forces. Col. Robert L. Scott, 


Jr., author of “God Is My Co-Pilot,” tells about 
this magic carpet of modern air warfare. 


PROPELLERS of our warplanes have to take a 
lot of punishment. To make sure that they will 
stand up under combat conditions, new airscrew 
designs are given the third degree in a specially 
constructed laboratory at Wright Field, Dayton, 
Ohio. Delicate electrical instruments show en- 
gineers the stresses produced as blades whirl 
under the drive of powerful motors. Read about 
this proving ground of aeronautical progress. 


DO YOU KNOW the many types of landing 
craft that carry our invading troops to enemy- 


| held beaches? Arthur Grahame describes the 


strange vessels of our invasion navy and chron- 
icles the shipbuilding miracle that created the 
flotillas of victory. 


BIG-LEAGUE THRILLS will be yours when 
you play the table baseball game devised by 
Carl W. Bertsch, in which a miniature pitcher 
actually throws the ball and a midget batter. 
tries to knock it out of the park. Building the 
game will be fun, too, with instructions that 
make it easy work even for not-so-advanced 
home-workshop enthusiasts. 


BACK LIGHTING will put more punch into 
your photographs. If you feel that your pic- 
tures are too often flat and uninteresting, try 
the techniques described for the amateur by 
Walter E. Burton. He tells you what back light- 
ing is and how to use it most effectually. Speci- 
men photographs show the results obtained in 
both indoor and outdoor work. 


AERIAL PHOTOS which may mean next to 
nothing to a layman can reveal vital military 
information to the expert trained in interpreting 
them. An article by Alden P. Armagnac lets 
you in on the secrets of this art. After reading 
it, you will find new meaning 1n the air-recon- 
naissance shots published in your newspaper to 
show the havoc wrought by our bombers. 
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“TH AT N EW M A N e EMPLOYERS are quick to notice 


when a new employee "knows his 

| . business"—when he is obviously an 

CERTAINLY CATCHES | Sazas whar makes the wheels go 
| round! 


0 М Q U | 6 K LY |^ e Such men get off to a good start 


—and are most likely to really "go 
places." (That's true, too, if they 
enter the Armed Forces— where 
trained men get higher rating, 
higher pay, and more interesting 
assignments!) 


e Would YOU like to become a 
trained man—in a few months time, 
at the cost of a few dollars a week? 
Then mail this coupon, and learn 
how an I. C. S. Course in your line 
of work, studied at home in your 
spare time, can lay the foundation 
for a successful career! 


e The worth of I. C. S. training is 
proved by 52 years of service to 
nearly five million ambitious men— 
thousands of whom are today top- 
flight leaders in business and indus- 
try! For complete information, mail 
this coupon today! 


SPECIAL 


INTERNATIONAL CORRESPONDENCE SCHOOLS TUITION RATES 


HELPING TO TRAIN AMERICANS FOR VICTORY 


FOR MEMBERS 


OF THE 
| ARMED FORCES 
BOX 7672-K, SCRANTON 9, PENNA. * 
Without cost or obligation, please send me booklet and full particulars about 
the course before which I have marked X: 
TECHNICAL AND INDUSTRIAL COURSES 


O Air Brake O Contracting and Building L] Management of Inventions Г] Sanitary Engineering 
O Air Conditioning O Cotton Manufacturing [] Marine Engines O Sheet Metal Work 
O Airplane Drafting O Diesel Engines O Mechanical Drafting O Ship Drafting 
[] Architectural Drafting [] Electrical Drafting [] Mechanical Engineering [] Shipfitting O Shop Practice 
O Architecture Г] Electrical Engineering O Mine Foreman O Steam Electric O Steam Engines 
O Auto Engine Tune-up [] Electrician O Navigation (О Patternmaking [] Steam Fitting 
O Auto Technician O Electrical Maintenance O Plastics [] Plumbing O Structural Drafting 
O Aviation Û Aviation Mechanic [O Foundryman О Heating О Public Works Engineering C Structural Engineering 
O Blueprint Reading O Heat Treatment of Metals Û Pulp and Paper Making Û Surveying and Mapping 
C] Boilermaking O Highway Engineering [] Radio, General O Telegraphy O Telephony 
O Bridge Engineering O House Planning [] Radio Operating O Textile Designing 
O Chemistry O Coal Mining O Industrial Metallurgy [] Radio Servicing O Tool making O Tool Design 
O Civil Engineering . [] Locomotive Engineer О В. R. Section Foreman [] Welding, Gas and Electric 
O Concrete Engineering O Machinist O Inspector О К. R. Signalman O Refrigeration O Woolen Manufacturing 
: BUSINESS COURSES 

| O Accounting L] Advertising O College Preparatory O Federal Tax Course L] Railway Postal Clerk 

| O Bookkeeping O Commercial Г] First Year College O Salesmanship 
O Business Correspondence O Commercial Illustrating O Foremanship C] French O Secretarial O Spanish 
O Business Management П Cost Accounting Г] Good English O High School O Showeard and Sign Lettering 
O Cartooning [] Civil Service O C. P. Accounting [] Managing Men at Work O Traffic Management 

HOME ECONOMICS COURSES 
O Advanced Dressmaking O Home Dressmaking O Tea Room and Cafeteria 
O Foods and Cookery O Professional Dressmaking and Designing Management, Catering 
MP. ICI DM P ide isa Dead aa Вара T CA рүн CEREREM A ү г: Бүрүн cip онш AGP CA Lo rund eda MA E AREA MEER Goede ra а акесы а а 
Working 
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malen restiente send coupon to hiternattonal Correspondence “Schools Canadian; Limited, “Montreal. Canada. 
British residents send coupon to I. CO. 8., 71 س‎ London, W. C. ‚ England. 
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AIRCRAFT DESI 
ENGINEERING This Hen 


Men and Women Needed Now to Train 
For Well Paid, Essential War Work and 
High Class Peacetime Positions 


m 5 a Pee 


lose sight of your own future. Start to train now for 
a career with better pay—and unlimited opportun- 
ities for advancement. With this new “boiled down” 
course, from a well-known, long-established organ- 
ization which has been teaching aviation and flying 
airplanes for a generation, you can earn a coveted 
day diploma just by using part of your spare time. 
e lessons are so interesting, many students finish 
far ahead of schedule. 
Needed NOW —Trained Draftsmen and Engineers 
To Help Build America's War Planes. Needed 
TOMORROW — More Trained Men and Women To 
Help Build The New Different Revolutionary Planes 
of Aviation's Great Peacetime Future 
Previous training is unnecessary. You learn at home 
under individualized supervision. There will be no 
loss of any income or time from your present job. And 
ou'll be proud to tell your friends that your school, 
yan Aeronautical Institute, is operated as an affili- 
ate of the famous Ryan School of Aeronautics (teach- 
ing flying), and the great Ryan Aeronautical Com- 
pany (designing and building airplanes). Thus your 


Do This — Then Judge For Yourself 


Your time is the most valuable thing you have, You 
owe it to yourself to see' that the study course on 
which you spend your time is the finest —the most 
practical. So use this coupon—now! There is no obli- 
gation—it'll take but a minute—and it may easily be 
the first step in opening the door to higher pay than 
you've thought possible—to being looked up to for | 
the important interesting work you do. 


Don't let the pressure of these busy times make you 


um 


Buy War Savings Bonds and Stamps regularly. 
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training will be direct-from-the-industry—training 
which has been approved by the other large aircraft 
manufacturers. 


What These R.A.1.-Trained Men Say: 


| R.A.I. TRAINING BRINGS BETTER JOB AND RAISE IN PAY 


a “At the time I enrolled for your training I was doing stock work at 
MX Bell Aircraft. However in October I got transferred into the Tool 
ZG Design Department. My pay has been increased and I hope to 
realize more profits later," Garwood Baybrook, Niagara Falls, N.Y. 


SAYS R.A.I. COURSE SUPERIOR TO ALL 

"I believe your course to be far superior to anything of this nature : 

that has come to my attention. The personal attention which 
student receives amazes me. I shall always recommend Н.А.Ї 
to anyone interested in Home Study Aeronautical Training.' 
A. DeLindholm, Los Angeles, California : 


RAI. GRADUATE PRAISES: COURSE 


“I've been in the Aviation industry long enough I believe to rec- 
ognize the real material when I see it. This is it, Yes*without 
question you have here the solution to the problem, How can I 
equip myself for entrance into the Engineering branch of the 
Aviation industry." William S. Evans, La Jolla, California. 


Complete Aeronautical Drafting 
At NO EXTRA COST 


* vx vr -— — -o 
ка, 


Every R.A.I. student ze 
gets this complete, ы 
professional drafting 
equipment set, without 
additional charge. 
There is nothing else 
to buy—no extra costs 
to bother you as you 
progress toward your 
valuable diploma— 
your ticket to а new, 
exciting, high paid 


RYAN Aeronautical Institute TY. 
413 Lindbergh Field, San Diego, California 
Gentlemen: 

Please send me, without any obligation on my part, your 
FREE 24-page book, “NEW HORIZONS OF OPPORTU- 
NITY,” with 60 illustrations, and full information on R.A.I., 
including cost of training, and on job opportunities both 
before and after graduation. 


Name ч 
Street 
City = 


Age — 


— € —— ل س‎ e м —— 9:4 ——À8 80 


- State 


J 


POPULAR SCIENCE 


ame E gs 


J. E. SMITH. President 
National Radio Institute 

30th Year of Helping Men 
Win Success in Radio 


You Build These and Other Radio 
Circuits with 6 Big Kits I Send! 


By the time you've conducted 60 sets 
of Experiments with Radio Parts I sup- 
ply, made hundreds of measurements and 
adjustments, you'll have valuable PRAC- 
TICAL experience, 


SUPERHETERO- 
DYNE CIRCUIT. 
Pre-selector, oscil- 
lator - mixer = first 
detector, i.f. stage. 
Bring in local and 
distant stations on 
this circuit you 
build yourself! 


MEASURING IN- 
STRUMENT you 
build early in 
Course, Use it in 
practical] Radio 
Work to make EX- 
TRA money. Meas- 
ures volts, cur- 
rents, resistance, 
output. 


A. М. SIGNAL- 
GENERATOR... 
Build it yourself! 
Provides ampli- 
tude- modulated 
signals for test 
and experimental 
purposes, Gives 
valuable practice! 


pum 


$10 a Week in Spare Time—"'T 


repaired some Radios when I 
was on my tenth lesson, I have 
made an average of $10 à week— 
just spare time.'' JOHN JERRY, 
1337 Kalamath St., Denver, 
Colorado, 

$200 a Month in Own Business— 

"For several years I have been 

in business for myself making 

ground $200 a month.’’—A. J. 

Froehner, 300 W. Texas Ave. 


Goose Creek, Texas. 
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Get Into a Busy Field with 
a Bright Peacetime Future 
| Train Beginners at Home 
for Good Spare Time 
and Full Time Radio Jobs 


Here's your chance to get a good 
job in а busy wartime field with a 
bright peacetime future! Mail the 
Coupon for my FREE, 64-page, il- 
lustrated book, **Win Rich Rewards 
in Radio." It describes many fas- 
cinating types of Radio jobs; tells 
how you can train for 
home in spare time! 

Big Demand Now For Well Trained 

Radio Technicians, Operators 

There's а big shortage today of 
capable Radio Technicians and Op- 
erators. Fixing Radios pays better 
now than for years. Broadcasting 
Stations, Aviation and Police Ra- 
dio, Radio Manufacturers, and 
other Radio branches are scram- 
bling for Operators and Techni- 
cians. The Government too needs 
competent civilian апа enlisted 
Radio men and women. 


Many Beginners Make EXTRA Money 
In Spare Time While Learning 
The day you enroll for my Course 
I start sending you EXTRA MON- 
EY JOB SHEETS that soon show 
how to earn EXTRA money fixing 
Radios in spare time while still 
learning. I send you SIX big kits 
of real Radio parts. You LEARN 
Radio fundamentals from my les- 
sons-—PRACTICE what you learn 
by building typical circuits like 
those illustrated on this page— 
PROVE what you learn by interest- 
ing tests on the circuits you build. 


Be Ready To Cash in on Good-Pay 
Jobs Coming in Television, Electronics 

Think of the NEW jobs that 
Television, Frequency Modulation, 
Electronics, and other Radio de- 
velopments will open after the war! 
But the opportunity the war has 
given beginners to get started in 
the fascinating field of Radio may 
never be repeated. So take the first 
Step at once. Get my 64-page, il- 
lustrated book. Just mail the Cou- 
pon in an envelope or paste it on 


a penny postal.—J. E. SMITH, 
President, Dept. 4CP3, National 
Radio Institute, Washington 9, 
D. €. 


| EREE BOOK HAS SHOWN HUNDREDS · 
FILE Ey HOW то маке GOOD MONEY | 


J. E. SMITH, President, Dept. 4CP3, 
Mail 
call, Write plainly.) 
DERIT. а 
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Buy War Savings Bonds and Stamps regularly. 


National Radio Institute, Washington 9, D. C. 


me FREE, without obligation, your 
"WIN RICH REWARDS IN RADIO." 


them at ME 


Broadcasting Stations employ N.R.I. trained 
Radio Technicians as operators, installation, 
maintenance men and in other capacities and 
pays well. — 

Set Servicing gives * F 
many N.R.I. Radio 
Technicians good 
full-time jobs. 
Others hold their 
regular jobs and 


make EXTRA money 
fixing Radios 
spare time. 


in 


Radio Operators find 
| good jobs with 
Government Depart- 
ments, Shipping 
Companies, Police 
Departments, in 
Commercial Avia- 
tion, Opportunities 
are increasing in 
these fields. 


Extra Pay in 
Army, Navy, Too 


we Er Ec ; ARE 

4] Men likely to go into mili- 

E AN tary service, soldiers, sail- 

ors, marines, should mail 
Coupon now! Learning Radio helps geb 
extra rank, more interesting duties, 
HIGHER PAY. Also prepares for good 
Radio jobs after service ends, Over 1700 

Service men now enrolled, | 


wow TO TRAIN ; 


AT ro Dich 


64-page book: 
(No salesman will 
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— Can You — 


SOLVE A PROBLEM 


Have -you ever struggled 
with a problem for hours, without 
success? Have you finally retired at 
night with all avenues for its solu- 
tion closed? Do you know that you 
can transfer such a problem from 
your exhausted, objective thinking 
mind, to the profound intelligence 
of your subjective faculties—and 
often awaken with a forceful, com- 
plete idea—the solution? The exact 
mental formula for this method is 
one of the practical studies of the 
Rosicrucian teachings. 


Accept this Gift Book 


The Rosicrucians are a world-wide 
fraternal group of men and women, 
devoted to an investigation of the 
mysteries of life and self. For fur- 
ther explanation write for their 
fascinating free book, “The Mas- 
tery of Life." 


Adress: Scribe W.B.K. 


SAN JOSE (AMORC) CALIFORNIA 


12 Buy War Savings Bonds and Stamps regularly, 


What Can You Read In This 


FINGER PRINT? 
Study it carefully. There is a secret hidden 
in it, just as there is in every finger print. 
For 27 years we have been training men to 
become Finger Print experts. Over 53% of 
all American Identification Bureausemploy 
I.A.S. trained men. Getinto thissteady-em- 
ployment, good pay profession. Learn at 
home. Small cost. Fine opportunities. 


“THE BLUE BOOK OF CRIME” 


FRE This thrilling book tells all about 


many famous crime cases and how 

you can qualify for one of the fine 
positions in the M denüfication field. Write for it, 
stating your age. 


INSTITUTE OF APPLIED SCIENCE 


Dept. 1363, 1920 Sunnyside Ave., Chicago 40, Ill. 


STUDY AT HOME 


With A Chartered Educational Institution 
Courses in ENGINEERING: Electrical, Civil, Mechanical, Drafting, 
Architectural, Steam, Aeronautical, Radio, Structural, Mining, In- 
dustrial, Highway. Petroleum. Marine, Chemical. 

Courses in ARTS AND SCIENCES: Philosophy: Education: Lettera: 
Public Health; Medical Jurisprudence; Psychology; Sociology: Physica: 
Chemistry; Geology; Pol. Science; Theology; Law: Business and 
Commerce; Accounting: Mathematics: Statistics: Agriculture. 
McKinley-Roosevelt Incorporated, 4610-AC, Sheridan Road, Chicago, 40 
———— —— ————— e Sw 


ELECTRICITY 


| "LEARN BY DOING” 11. FINANCE 
n Ir Wanka YOUR TRAINING! 


whether you're 16 or 
up to 501 Get r Foaty п ow for a good job n 


mon] monthly с payments OE safter 
vanced 


" While Learning. 
LEM ment service, 
Course A. extra char i ATL. COU. 
PON for FREE BO and all ы. 
Special facilities 29 men with physi- 
cal disahilities,writefor particulars. 


| H. C. LEWIS, President, COY CTRICAL HOOL 
500 5. Paulina St. » Dept. SA TE RIETI nr " 
nd free book wi Fe oa! Gradu- 


Send free ith Facts on Coyne, t 
ation plan, and extra 4 weeks Radio - gii ey Course 


now include 
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POPULAR SCIENCE 


How to Make YOUR 
Brin Rear FAME = = 


Will You Let Me 
1 Prove | Can Make You 
a New Man ? 


| KNOW what it means to have the kind of body that people 
Of course, you wouldn't know it to look at me now, 
but I was once a skinny weakling who weighed only 97 Ibs. ! 
for sports or undress for a swim. 
I was such a poor specimen of physical development that I 
was constantly self-conscious and embarrasse 


pity! 


I was ashamed to stri 


only HALF-ALIVE 


But later I discovered the secret that turned me into 
“The World's Most Perfectly Developed Man.’ 
now I'd like nq Ms to you that the same system 
MAN of YOU! 


can make a NE 


What Dynamic Tension Will 
Do For You 


I don't care how old or young you are or how 
ashamed of your present physical condition you j£ 
may be. If you can simply raise your arm and $ 
flex it, I can add SOLID MUSCLE to your biceps 
—yes, on each arm-—in double-quick time! Only 
right in your own home—is 
all the time I ask of you! And there's no cost if I fail. 


15 minutes a day 


I can broaden your shoulders, 
strengthen your back, develop your 
whole muscular system INSIDE and 
OUTSIDE! I can add inches to your 
chest, give you a vise-like grip, 
make those legs of yours lithe and 
powerful. I can shoot new strength 
into your old backbone, exercise 
those inner organs, help you cram 
vour body so full of pep, vigor and 
red-blooded vitality that you won't 
feel there's even ''standing room” 
left for weakness andthat lazy feel- 
ing! Before I get through with you 
I'll Av your whole frame ‘‘meas- 
ure LE] 


Only 15 Minutes 
A Day 


No ''ifs," ''ands" or 'maybes." 
Just tell me where you want hand- 
some, powerful muscles. Are you 
fat and flabby? Or skinny and gaw- 
ky? Are vou short-winded, pepless? 
Do you hold back and let others 
walk off with the prettiest girls. 
best jobs, etc.? Then write for de- 
tails about “Dynamic Tension’ and 
learn how I canmake you a healthy, 
confident, powerful HE-MAN. 


“Dynamic Tension" is an entire- 
ly NATURAL method. Only 15 min- 


my way. 
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to a new suit of muscle! 


= FREE BOOK 


In it I talk to you in straight-from-the- 
shoulder language. 
tional pictures of myself and pupils—fel- z 
lows who became NEW MEN in strength, ' 
1 Let me show you what I helped 
- 4 THEM do. See what I can do for YOU! For a real thrill, 
| send for this book today. 
Dept. 1C, 115 East 23rd Street, 


. And I felt 


And 


utes of your spare time daily is 
enough to show amazing results— 


and it's actually fun. ‘Dynamic 
Tension" does the work. 
“Dynamic Tension!" That's the 


ticket! The identical natural method 
that I myself developed to change 
my body from the scrawny, skinny- 
chested weakling I was at 17 to my 
present super-man physique! Thou- 
sands of other fellows are becoming 
marvelous physical specimens—my 
way. I give you no gadgets or con- 
traptions to fool with. When you 
have learned to develop your 
strength through “Dynamic Ten- 
sion,’ you can laugh at artificial 
muscle-makers. You simply utilize 
the DORMANT muscle-power in 
your own body—watch it increase 
and multiply into real, solid LIVE 
MUSCLE. 


My method—''Dynamie Tension” 
—wil turn the trick for you. No 
theory—every exercise is practical. 
And, man, so easy! Spend only 15 
minutes a day in your own home. 
From the very start you'll be using 
my method of mete Tension" 
almost unconsciously every minute 
of the day— walking, bending over, 
etc.—to BUILD MUSCLE and VI- 
TALITY. 


AND STRENGTH" 


Packed with inspira- 


AT ONCE! CHARLES ATLAS, 
New York 10, N. Y. 


Buy War Savings Bonds and Stamps regularly. 
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"EVERLASTING HEALTH 


od 


y 
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Holder of title, 
“The World's 
Most Perfectly 
Developed 
Man.'' As he 
looks today, 
from actual un- 
touched snap- 
=| shot. 


Mail Coupon ` 
For My 
FREE BOOK 


шш пш иш ныш нн тш шш ше шш ш= шш ша шш шш EE 
I CHARLES ATLAS, Dept. 1C, І 
115 East 23rd Street, New York 10, М, X. i 

; | I want the proof that your system of ''Dynamic Ten- 
И sion t will help make a New Man of me-— give me a i 

Е i healthy husky body and big muscle development. Send 
É і me your free book, ‘‘Everlasting Health and Strength."'* i 
jd | МАИ a ae ecard алыш NIE KOREA ч X COAT DC CC Г А ї 
i Г (Please print or write plainly) { 
| Fr ritiy a aia TIN E MEN PUE RW Y X RU шуша ee ў 
D T RENE LN DC CREE Жы АА Hie pd OMNIA MERI aE А i 

D [] Check here if under 16 for Booklet A 
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MoToR Book Dept., Desk 2C, 572 Madison Ave., New York 22, N. Y. 
Rush to me at once: (check box opposite book you want). 
MoToR's AUTO REPAIR MANUAL (formerly 
“MoToR’s Factory Shop Manual"). If О.К. 
remit $1 in 7 days, $1 monthly for 4 months, plus 35c 
ayment ($5.35 in all). Or I'll return 
ook in 7 days. (Foreign, remit $7 with order.) 

MoToR's TRUCK REPAIR MANUAL. Ii O.E., I vill 
remit $2 in 7 days, $2 monthl 


1 
i row дт н 
— M aom LP pe E 
و چ‎ а i 
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Explains Every Repair 
By Model” of Ali These 
Cars — 1935 through 1942! 


American Bantam: 
Auburn: Austin: Buick: 
Cadillac: Chevrolet: 
Chrysler: Cord: De- 
Soto: Dodge: Ford: 
Graham: Hudson! 
Hupmobile: Lafayette: 
LaSalle: Lincoln: Lin- 
coln Zephyr: Mercury: 
Nash: Oldsmobile: 
Overland: Packard: 
Pierce Arrow: Ply- 
mouth: Pontiac: Reo: 
Studebaker: Terra- 
plane: Willys. 

200,000 Facts. 450 
Charts, 900 Photos, 
Drawings, Diagrams. 
Size 814х11 in, Pub- 
lished by MoToR, The 
Leading Automotive 
Business Magazine, 


| «et M 
| Da 9 puat 
came ERE o e эле, 
ү 5, e i 
Wargo т\с. OCA 
12 900 armed а Оет 
D. 9 татуу. C942. 
g esse 


o 


posae with fina 


О 


soc postage with final 
return book in 7 days. 


PUM 
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Job on 


ME Helps EVERY Mechanic—even 


experts — do repair jobs 
easier, quicker 

Explains every auto re- 
pair operation STEP-BY- 
STEP. Easy-to-use! Hun- 
dreds of photographs, dia- 
grams, drawings, show 
exact “how to do it" of 
repairs, adjustments, re- 
placements. All jobs on 
every model since 1935] 
Engine; Electric, Fuel, 
Cooling, Lubrication Sys- 
Clutch, Transmis- 
* Universals: Rear 
: Wheels, Brakes: 
Knee Action, Shock Ab- 
sorbers, Springs; Body; 
Free Wheel, Overdrive, 
Fluid Coupling! 


150 FACTORY BOOKS IN ONE! 
Imagine a COMPLETE 
COLLECTION of ALL 
official shop procedure 
manuals, prepared by 
each car manufacturer's 
own engineers! That's 


what you GET in this book! 
Open the manual to the car 
you want—you'l find every- 
thing to show the right way 
to do the job. This is the fac. 


jayment ($8.35 in all) Or I'll 
Foreign, remit $11 with order.) 


Name  «— Age 


tory shop manual used by 
the U. S. Army, trade, tech- 
nical and vocational schools, 


SEND NO MONEY 
Simply fill out coupon be- 
low. Mail it today and a 
copy of MoToR's up-to- 
the-minute New Auto Re- 

pair Manual will be sent 

to you at once for 7 days 
Free Examination. 


I will 


for 3 months, plus 


Address 

City = State -. 

Г e here if moaning. full payment. WE pay 35c 
postage, Same 7-Day turn Privilege. 
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. « . and the errors it prevents!" 
BUSINESS men, secretaries, editors, and stu- 
dents rely upon Webster's Collegiate because 
it defines all the words most commonly used. | 
Based on and abridged from WEBSTER'S NEW IN- | 
TERNATIONAL DICTIONARY, Second Edition—“The 
Supreme Authority,” and edited with the same 
careful scholarship. 1,300 pages; 110,000 entries; 
$3.50 to $8.75, depending on choice of bindings. 


YOU MAY HAVE TO WAIT FOR YOUR COPY 
of WEBSTER's COLLEGIATE. Paper rationing, plus ex- 
ceptionally heavy government needs, plus an unprece- 
dented public demand, make it impossible to supply 
everyone promptly. Your bookseller will do his best 
to provide your copy with the least delay. 


G. & C. MERRIAM cCoO., Springfield 2, Mass. 


WEBSTER'S COLLEGIATE 


A Merriam-Webster 


EVERY MARINE 
ENGINEER CAN 
USE THIS BOOK 


9 ig M" gar New From Cover To Соуег 


MARINE ENGINEERS 
Handy Book 


Entirely modern, Practical Trea- 
tise for Marine ;Engineers 
i (al grades), Firemen, Oilers, 
f Machinists and Students with 
Calculations and Questions and 
Answers for Examinations. 


LATE INFORMATION in a 
Handy Form covering all 
| branches of modern Marine En- 
f gineering with step-by-step solu- 
tions on hundreds of problems. 
—'Tables and Data—Fully In- 
dexed—Easy to Understand— 
Size 634 x 5 x 1X4. 
Indispensable 
for Upgrading Examinations 
and Ready Reference. 


1280 PAGES—FULLY ILLUSTRATED 
ASK TO SEE IT—Get this information 
for yourself — 


DEF" Clip this coupon and mail today! 
IBSESESBBEESBREBEREREEBEEBARARERBEERERENREEEENENEEEESBEREEERBBEENERESERERBEENEBRSSERBSSEASSSERN 
AUDEL, Publishers; 49 W. 23 St., New York 10, N.Y. 

Mail AUDELS MARINE ENGINEERS Handy Book (Price $4) on 7 days free 


pris If O.K., 1 will remit $1 in 7 days and £1 monthly until $4 ів paid. Otherwise, 
will return it, 


COMPLETE 
PAY $8 A 


MEN LL sid 
Addreas 


Occupation. __ a > — ME — ——— 


Employed by P.8.M,. 


NOW Is the Time to 
PATENT and SELL Your Invention 


Now, more than ever before, is the right time to patent your inven- 
tion. Why? Because manufacturers everywhere presently engaged 
in war production are looking ahead to the future by buying up 
patent rights now, so they will have new and attractive items to make 
and sell for civilian consumption as soon as the war is over. This is 
what happened during and after the last war. Hence, the smart thing 
for you to do is to look ahead to the future too. Protect your inven- 
tion by applying for a patent now, so you will be in position to cash 
in on an outright sale, or on the royalties your invention will bring. 


Patent Guide Shows What To Do 


Our “Patent Guide for the Inventor" answers many important 
questions concerning Patents that inventors constantly ask. It tells 
what facts, details, drawings, sketches, etc. are necessary to apply 
for а Patent; how to protect your invention through dated and wit- 
nessed disclosure; how to do this AT ONCE to safeguard your 
rights; how Patent Office Records can be checked to determine 
whether the invention is probably patentable before filing fees need 
be paid: discusses costs involved and a practical way these can be 
paid as the application progresses. It tells how some inventors se- 
cured financial backing ; how many simple inventions have proved 
large commercial successes; how Patents covering improvements 
also can be profitably utilized and marketed; tells countless other 


facts of interest. 


Why You Need Expert Assistance 


The Patent Laws were enacted for your benefit—to give you protec- 
tion for the features of your invention which are Patentable. But 


these features must be legally and concisely set forth in the form of Üve 7 Í ۵ Ü 
“claims.” This phase of the procedure is so complex that the Patent ( y ч 


Office advises the Inventor to engage a competent Registered Patent г Д ә 
Attorney. We maintain а large staff—carefully trained registered 2 ее a n { Ca 
patent attorneys—expert draftsmen—experienced а | 

serve you, We have been serving inventors for more than years. Mo Ve f$ 


Take First Step Now - »" 
With the Patent Guide you will receive also Free a "Record C LA R E N C FE A. 0B R i E N 


of Invention" form which will enable you at once to | И | | 
establish the date of your invention, before you file your Er HARVEV | J АСО BS ON 
Patent application. This step costs you nothing yet may be | dh 

vital to your success. Remember—in Patent Matters, AC- | | ' ! 
TION is IMPORTANT. Delay can be costly. Mail the cou- CLARENCE A. O'BRIEN & HARVEY B. JACOBSON 


| 
pon in an envelope, or paste it on a penny postcard NOW. | 
Registered Patent Attorneys before the United States Patent Office i 


| 
| 
CLARENCE A. O'BRIEN & HARVEY B. JACOBSON | а2-с Adams Building, Washington 4, D. С. 
| 
| 
| 
| 
| 
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“Worthy of your Trust" 
Registered Patent Attorneys 


42-C Adams Building 
Washington 4, D. C. 


obligate me, 


Please send me your 48-Page “‘Patent Guide for the 
| Inventor" and your specially prepared ''Record of 
@ 

Yet Thu 
FREE BOOK | 
\ : | FREE aT | 
| 
| 


Invention" form FREE, This request does not 
IMMEDIATELY MAIL COUPON TODAY! * | ت‎ арасыны... س‎ 


ы. — —- (Please write or print plainly.) === = = „Ё 


Name кнн IAN PEER ag йы аны Мы a E Ed ha ae anna 
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The recent photograph that a reader found we had 
"scooped" with the picture below, which appeared 


in our June 1942 issue. See the following letter 


Seems We've Gone and 
Done lt Again 


I'vE got to hand it to you, P.S.M.! It seems 
that I am constantly reading articles on 
subjects that you have covered months be- 
fore, or seeing pictures that you have pub- 
lished long in advance of other periodicals. 
Well you've gone and done it again. Just 
the other day I saw a photograph of an 
American captain examining a charge of 
TNT that the Nazis had strapped to a tree 
trunk preparatory to knocking it down in 
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the path of our troops advancing in Italy. 
Well, exactly 18 months ago you published a 
very similar picture showing demolition en- 
gineers of the U. S. Army preparing to knock 
over a tree in practically the same manner. 
Congratulations, and keep up those “scoops.” 
—D. R., New York, N. Y. 


Was It Gus Wilson, or 
Handleless Tableware? 


Dear "Pop": What а mag! You've got it! 
Being а busy war worker and also a home 
owner, I have practically no time to read. 
anything in my spare time. To make up for 
that, I pack P.S.M. off to work and read it 
during my half-hour lunch period—and al- 
most forget to eat! I have a problem I would 
like some advice on. I purchased a set of 
stainless steel tableware—knives, forks, and 
spoons—with colored plastic handles. Now 
several of the handles have split or broken 
off entirely. My problem is to put new 
handles on these implements, for stainless 
steel is not to be thrown away in this day 
and age. And one more thing. Don't let 
Gus Wilson go off on any more vacations. 
His absence from the last issue just about 
gave me indigestion.—G. R. C., Norfolk, Va. 


Help Before He Breaks 
His E String 


WHILE cleaning the floor a few days ago, 
I took the hose off the vacuum cleaner and 
started to sing through it. When I howled in 
an ever-rising or low- 
ering voice, the tube 
seemed to break the 
sound up into distinct 
parts. Yet when I took 
the hose away from 
my mouth, my voice 
sounded perfectly nat- 
ural. Will some kind 
person explain this 
strange phenomenon 
to me before I break 
my vocal cords experi- 
menting?—S. S., Detroit, Mich. 


POPULAR SCIENCE 


AUDELS AIRCRAFT WORKER.....$1 


Answers Your Questions on 1—<Aircraft Materials, Terms, Parts. 
2—Hlueprints, Working Drawings. 3—Mathematics, How to Fig- 
ure. 4—Layout & Bending. 5—Tools & Machines. 6—Riveting, 
Spot Welding & Hints. 7—Fabrication, Angles, etc. 8—Assem- 
bly, Fuselage, Wing & Final—How to Use Tools. 9— "Tables & 
Data, Symbols, Army & Navy Specifications, etc. 240 Pages Illus. 


AUDELS SHEETMETAL . 
PATTERN LAYOUTS............$4 


Developed by Experts for Sheet Metal Workers, Layout Men & 
Mechanics. А Practical Encyclopedia in 10 Sections, size 7 x 10 
X 2—1125 Pages—350 Layouts—1600 Illustrations. 1001 Key 
Facts. Fully indexed for ready reference in answering your layout 
problems. Covers all phases of sheet metal work including Pattern 
Cutting, Pattern Development & Shop Procedure 


AUDELS SHEETMETAL WORKERS 
HANDY BOOK..................$ 


Practical inside information. Fundamentals of Sheet Metal Work. 
388 pages. Illustrated. 11 sections. Clearly written. Essential & 
important facts, figures, pointers in everyday language. Ref. Index. 


AUDELS WELDERS GUIDE. ........$1 


А concise, practical text on operation & maintenance of all welding 
machines for all mechanics. Over 400 pages, illustrated. Covers all 
methods of electric and acetylene welding including airplane work. 


AUDELS ANSWERS ON 
BLUE PRINT READING..........$2 


For Mechanics & Builders. Covers all types of blue print reading 
including ship & airplane, 376 pages, fully illustrated. 


AUDELS NEW MACHINIST & 
TOOLMAKERS HANDY BOOK... .$4 


Covers modern machine shop practice in all its branches. 5 prac- 
tical books in 1. New from cover to cover. Tells how to set up & 
operate lathes, screw and milling machines, shapers, drill presses 
and all other machine tools. 1600 pages, fully illustrated, 5 x 614 
x 2. Indexed. 5 sections. 1—Modern Machine Shop Practice. um 
Blue Print Reading & How to Draw. 3—Calculations & Mathe- 
matics for Machinists. 4—Shop Physics. i—How to Use the 
Slide Rule. 60 chapters. Easy to read and understand. А. shop 
companion that answers your questions. 


AUDELS MATHEMATICS & 
CALCULATIONS FOR MECHANICS $2 


Mathematics for home study or reference. 700 pages, 550 illus. 
Practical mathematics from beginning. How to figure correctly. 
Easy, correct methods covering a complete review. Ill. & Indexed. 


AUDELS AUTOMOBILE GUIDE... $4 


A practical quick ready reference book for auto mechanics, service 
men, operators & owners. Explains theory, construction & servic- 
ing of modern motor cars, trucks, buses & auto type Diesel en- 
gines. 1540 pages, fully illustrated. 55 chapters. Indexed. A 
standard book for mechanics. New fluid drive covered. 


AUDELS DIESEL ENGINE MANUAL .$2 


A practical, concise treatise with questions and answers on the 
theory, operation and maintenance of modern diesel engines in- 
cluding General Motors 2 cycle Diesel. 384 pages, fully illus., 
flexible binding, pocket size. All details plainly brought out, this 
book is of extreme value to engineers, operators & students. 


AUDELS RADIOMANS GUIDE..... $4 


A key to the practical understanding of radio including Frequency 
Modulation, Television, etc., Aircraft & Marine Radio. For radio 
engineers, servicemen, amateurs. 772 pages. 400 Illustrations & 
Diagrams. Photos. Review Questions & Answers, Reference Index. 
Authentic, clear, concise. 


AUDELS HANDY BOOK OF 
PRACTICAL ELECTRICITY .....$4 


For maintenance engineers, electricians & all electrical workers. 
1440 Pages, 2600 Illus. Covers important electrical information 
in handy form—including Marine Wiring, Radio Principles, 
Welding. Indexed. A Key to a practical understanding of electricity. 


AUDELS CARPENTERS & BUILDERS 
GUIDES—4 Vols. ............... $6 


A practical illustrated trade assistant on modern construction for 
carpenters, joiners, builders, mechanics and all woodworkers. 4 
vols., 1600 pages, 3700 illustrations, н covers, Each volume 
pocket size. Sold separately $1.5 


AUDELS PLUMBERS & "STEAMFITTERS 
GUIDES—4 Vols. ...............$6 


A Practical Trade Assistant & Ready Reference. Explains in plain 
language & by clear illustrations, diagrams, charts, graphs, pic- 
tures principles of modern plumbing practice including Marine 
Pipe Fitting and wt Conditioning. 4 Vols.—1670 Pages—36i2 
Diagrams. Each Vol. Pocket Size. Sold Separately $1.50 a Vol. 


AUDELS WIRING DIAGRAMS..... .$1 


210 Pages. Illustrated. Gives practical facts on wiring of elec- 
trical apparatus. It explains clearly in simple language how to wire 
apparatus for practically all fields of electricity. Each diagram is 
complete & self-explanatory. Highly Endorsed Pocket Companion. 


AUDELS ELECTRONIC DEVICES. ..$2 


Tells What You Want to Know About Electric Eye. Easily U nder- 
stood. Covers photo-electric cells & their applications. Amplifiers, 
illumination, frequencies, voltage, photocell, tubes, Ohm's Law, 
wiring diagrams, etc. 


AUDEL, Publishers, 49 W. 23 St., N. Y. 10 
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AN AUDEL GUIDE IS A GOOD FRIEND! 


Use the brains and experience of others in these Guides of the 
Trades. Save time and money with right methods, short cuts, 
labor saving ideas. CHECK NOW! You can look over any Audel 
Guide in your home. Start the Easy Payments if satisfied. | 


IMAIL ORDER 


E THEO. AUDEL & CO., 49 W. 23rd St., New York 10 
Please mail me for 7 days’ free examination the 
[books marked (X) below. I agree to mail $1 in 
К days on each book or set ordered, and to further 
mail $1 a month on each book or set ordered until 
I have paid purchase price. 
If Iam not satisfied with Guides I will return them. 


J Audels PUMPS, HYDRAULICS & AIR COMPRESSORS $4. 
[С Audels WELDERS GUIDE . ; © ee te È 


Г] Audels BLUE PRINT READING „ ж X 
[С Audels SHEET METAL WORKERS Handy Book. . 1. 
П Audels SHEET METAL PATTERN LAYOUTS , . 4. 
[O Audels AIRCRAFT WORKER . баз de 
П Audels MATHEMATICS and CALCULATIONS | . 2. 
[û Audeis MACHINISTS & TOOLMAKERS Handy Book 4. 


O Audels DIESEL ENGINE MANUAL. . . . . 2. 


O Audels MECHANICAL Dictionary . . . . . . 4. 
[] Audels AUTO GUIDE с = i^ 
q O Audels MARINE ENGINEERS HANDY BOOK 2 dw Ж 
О Audels SHIPFITTERS Handy Book. . . . . . hL 
Bj O Audels MARINE Engineers Guide "ME = 
O Gueths MECHANICAL DRAWING COURSE єсє ac Жа 
i П Rogers Mechanical DRAWING and Design . . , = 


1 Audels CARPENTERS and Builders Guides (4 vols.) 6. 
[] Audels PLUMBERS and Steamfitters Guides (4 Ма + 6. 
[С Audels MASONS and Builders Guides (4 vols.) . . 6. 
7] Master PAINTER and DECORATOR ‘ 2. 
{ O Audels GARDENERS & GROWERS GUIDES (4 vols.) 6. 
Cl иша 1 ЧЕКА and Mechanics Guides 
il 4, 5, 6, 7 and 8 complete . о : 
" A ahe on Practical ENGINEERING | | L 
p O Audels Answers y REFRIGERATION Hoa 4. 


1 [] Audels MILLWRIGHTS and Mechanics Guide 


П Hawkins Aids to ENGINEERS EXAMINATION | | 2, 
[С Rogers MACHINIST GUIDE... ee 2. 
П Audels WIRING DIAGRAM 1. 


I 5 Audels Handy Book of PRACTICAL ELECTRICITY 4. 
С] Audels ELECTRICAL POWER CALCULATIONS. . 2. 
Hawkins ELECTRICAL Guides at $1. each . . . 10 
О Audels ELECTRONIC DEVICES. . . . . . . 2 

| с Audels ELECTRIC Dictiona o. xo wa E 
7j Audels RADIOMANS GUIDE 4. 

[5 Audets NEW ELECTRIC LIBRARY at $1.50 a Volume 

Vols. 1, 11, III, IV, V, VI, VII, VINE, IX, X, XI, ХИ. 
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Some day YOU, too, 
will fly! ax? 


ES—some day you, too, will Пу! 

You'll go to your favorite vaca- 
tion spots and take business trips 
with unbelievable ease in your own 
Piper Cub. Be ready for this bright 
future in the sky. Take aviation sub- 
jects at night school, study aero- 
nautics at home. Then, when peace- 
time comes, see your Piper Dealer 
and learn to fly. He can solo you 
with as little as 8 hours of dual 
instruction in a Piper Cub. 


Send Today for Your 
"HOW TO FLY" Booklet! 


Prepared by certificated flight instructor. 
Clearly explains basic flight principles. 
Send 10c for booklet and Piper catalog to 
cover postage-handling. Piper Aircraft 
Corporation, Department PS34, Lock 
Haven, Pennsylvania. 


16mm. SOUND FILM. “The Construction of 
a Light Airplane." For distribution points, 
write: Supervisor, Audio-Visual Aids, Ex- 
tension Services, Pennsylvania State Col- 
lege, State College, Pennsylvania. 


PIPER Z 


POINTS THE WAY TO WINGS FOR ALL AMERICANS 


18 Buy War Savings Bonds and Stamps regularly. 


` ammunition. Anytime 


Ask the Man Who 
Has Fired One 


LISTEN, R. C. E., are you bawling out S. E. 
W.? I served four years in the United States 
Marine Corps, and made their famous rifle 
and pistol team several times. For your in- 
formation, we were given special .30 caliber 
172-grain ammunition, 
which is 22 grains 
heavier than battle EXCUSE MY 
DUST ! WA 
in practice or compe- 
tition where we had a 
choice, we chose the 
172-grain ammunition, 
because in addition to 
being heavier it was 
also “boat-tailed” (the 
word “streamlined” 
hadn’t been coined 
yet). This ammunition 
proved too accurate to 
leave any doubt about its advantage over the 
flat-back bullets. I know little about the laws 
of physics, but if they teach us that we would 
have a faulty resolution of forces by stream- 
lining a projectile, they must not have con- 
sidered that a bullet being streamlined has 
more area for the charge to press against. 
Surely the advantage of streamlining a pro- 
jectile more than offsets the disadvantages 
which you set forth in December Readers 
Say. I am for 5. E. W. 100 percent.—H. T. W., 


. Chicago, ПІ. 


| Now He Knows What He 


Is Singing About 


I HAVE wondered for years about those 
lines in “The Star Spangled Banner" that 
read 'the rockets' red glare, the bombs burst- 
ing in air.” In your December issue, the 
article on the bazooka states that the Con- 
greve artillery rocket was invented about 
1800, and was used by the British against 
Fort McHenry in Baltimore Harbor. In the 
article on the evolution of naval guns, how- 
ever, you put the invention of explosive 
shells at 1822. Will you please tell me what 
were the “bombs” that are mentioned in our 
national anthem ?—F. J. R., New York, N. Y. 


Hollow shot filled with explosive or in- 
cendiary mixtures, and thrown from mortars, 
were used as far back as the sixteenth cen- 
tury. It was probably projectiles of this kind 
that Francis Scott Key saw and described 
as bombs.” —Ed. 


POPULAR SCIENCE 


YOU CAN BUILD 
FASCINATING EXPERIMENTS 


At home—in your spare time—you get real Radio experience with these 
many Radio parts and sub-assemblies. DeForest's handy “Block System” 
eliminates unnecessary mechanical work ; the convenient clip connections 
save a great dealoftime. Quickly build Radio circuits that work. Experi- 
ment with Photo-electric Cell "Magic," and scores of other fascinating 
projects. Little wonder learning Radio at home is so practical . . . во 
effective and so much fun—with this fascinating, DeForest's "Home 
Laboratory.” 


YOU ALSO USE "LEARN-BY-SEEING"' 
Think of the pleasure as well as | MOVIES 


the help you can get from the use of Bias ы! 
e, uine DEYRY Motion as | L3 
Tu and exciting Radi 
TRAIN NG FILMS. You il likely 
be surprised how much faster .. . 
easier . ; . home movies can help 
you understand Radio. Here's a 
preferred training == нам of to- 

morrow — yours 

SEE the principles “of 
what you're learning—in 
action, ANIMATED! 
Peer into moving paria 
otherwise hidden from 
theeye. You get this big 
home-training, Radio 
vantage EZO Bag 


DEFOREST'S TRAINING, INC. 


See how DeForest's fascinating SHOP-METHOD Radio Trainin 
at home can help you toward a good start in the Billion Dollar Radio 
Industry. Write for DeForest's BIG FREE book, "VICTORY FOR 
YOU," that has helped many to good-pay jobs in essential war industries; 
others to preferred Army and Navy classifications—and still others to 
interesting, profitable businesses of their own. 


YOU GET “ALL THREE” WITH DEFOREST’S 


Where else can you get such a combination of PROVED MAJOR Train- 
ing features as—(1) ninety modern loose-leaf lessons prepared under the 
supervision of Dr. Lee DeForest, often called the “Father of Radio; 
(2) the use of "learn by seeing” home movie films and a genuine 16 mm. 
DeVRY MOVIE PROJECTOR—and (3) eight big kits of “home labora- 
tory" Radio parts to give you thrilling practical Radio experience. 


Bee how you can prepare for a bright postwar 
future now—in your spare time at home—then 
get started toward a worthwhile Radio-Elec- 
tronics job with the help of DeForest's effective, 
proved EMPLOYMENT SERVICE. If you 
are 17 or over, mail the coupon today for 
complete details. You be the judge. 
obligation. 


with DEFOREST'S 
MT à Mail the coupon 
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DeF ORESTS- ' 


2535-41 N. Ashland Ave., Dept. —0—, Chicago, U.S. A. 


Please send me—FREE and WITHOUT OBLIGATION—illustrated 
book, "VÍCTORY FOR YOU," showing how I сап prepare for Radio 
with your Home Movies and Laboratory Kits. 


МЕ ooi item uui cruise i Аааа ага 
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| Our FREE BOOK and other literature available to our 
clients—gives you complete details on how to “ready” 
your invention for money-making. It tells you how 
others did it—who they went to for finances—how the 
arranged partnerships—how they made contacts with 
manufacturers—how they dictated royalty ar e- 
ments—how much money they made—how you can find 
a market. Our new FREE BOOK discloses sources of 
quick revenue if your invention is patentable and sale- 
able with profit possibilities. 


THE FIRST STEP 


The first step in getting your invention ready for mar- 
ket is to make a dated record of it on our “Invention 
Record" Form. This Form properly filled out and wit- 
nessed will be invaluable to gu ater in establishing 
the date of your invention should need for such evi- 
dence arise. We will be glad to send you our *''Inven- 
tion Record’’ and have it witnessed in this office when 
you return it with disclosure of your device. This serv- 
ce costs you nothing—and it immediately puts you on 
record as the originator of your device. 


Proteet Your Invention NOW! 


We have many letters in our files from manufacturers 
requesting inventions. Today's demand for new devices 
is tremendous—added to by emergency needs. Protect 
your invention now with a U. S. Patent. By acting 
promptly you may prevent another inventor getting in 
ahead of you at the Patent Office here in Washington. 
The first step is to make a sketch and description of 
your invention on our "Invention Record", have it wit- 
nessed and mail it to us. We will then make a Search 
of the U. S. Patent Office files to ascertain whether we 
can get patent protection for yon. This is a step you 

should make NOW—before another steps in 
ahead of you and walks away with a patent. 


Send me Je NEW FREE Book, ''How to Protect, Finance 

and Sell Your Invention,'"' and specially prepared ‘‘Invention 
x Record'' form at once, I understand that this request does | 
x not obligate me, E 
Ё h 
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Е C { TY Ша ВЕ Se ee —T AT ONE Rd Dare Save ieee NO RESTE Е 
MEARE “Write or Print Мате Cleerly ЖЖ ШШ ШШШ 
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HOW TO PROTECT, FINANCE 
and SELL YOUR INVENTION 
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New Enlistment Center for 
Ideas and Inventions 


Your Government wants your ideas and 
inventions which will help win the war. 
Smaller War Plants Corporation, through the 
Technical Development Section at 226 West 
Jackson Blvd., Chi- 
cago 6, IlL, is set up 
to handle these new 
inventions and ideas. 
Already they have 
handled hundreds of 
new developments 
and devices and 
many have already 
gone to the front in 
the service of our 
armed forces. Many 
others have stayed 
on the home front to 
help boost civilian morale. One simple inven- 
tion might shorten the war by months. An- 
other might save thousands of lives! If any 
reader of P.S.M. has an invention or idea that 
wil help the Government, we urge him im- 
mediately to contact the Smaller War Plants 
Corporation at the address given above— 
Н. C., Chairman, Technical Paper Publicity 
Committee, Chicago, Ill. 


HOPE | WAS THE 


ae. FIRST To THINK 
Се, 
С 


OF THIS. 


Protective-Covering Data 
from the Tank Corps 


IN YOUR January issue, J. F. McG, requests 
information on coating identification cards, 
passes, and similar documents with celluloid. 
This may be done in several ways, a very 
simple one being to dissolve scrap celluloid in 
acetone until a fairly thick mixture is ob- 
tained. The mixture may then be spread even- 
ly on the material, applying one or more 
coats until the coating is sufficiently thick. 
The scrap celluloid may come from old film 
negatives, which must be washed clean in hot 
water. Clear nail polish or model-airplane 
cement may also be used, or a clear sheet of 
cellophane may be cemented on with a good 
grade of airplane cement. These methods, 
however, prevent changes or erasures from 
being made on the cards. Slipping the cards 
in a cellophane envelope and sealing the 
opening with cement will give the desired 
protection, and yet allow any desired changes 
to be made. And don’t forget those other 
valuable documents—war bonds.—Sgt. J. A. 
M., Armored Force, Camp Shelby, Miss. 


POPULAR SCIENCE 


У. ELECTRONICS 
TELEVISION 
now! 


More than 50,000,000 Radios in use. More than 
ever before, because of the shortage of new 
Prepare for the future. Get equipment, they must be serviced. Over 800 
ready now for ап interesting Broadcasting Studios employ trained Radio 
and Television, the gigantic Technicians. Electronics, a whole new industry, 


industry now known in its based on Radio principles, is growing at an 


GnOrety as ود او اہ ری‎ ee amazing pace. Television, too, will soon need 
ызы p M OE E и its own corps of trained men. Get ready NOW. 


Here is your opportunity to get into a per- 


| | manent field of fascinating and profitable em- 
SHOP METHOD HOME TRAINING ^ 


BY A REAL, ESTABLISHED TECHNICAL TRADE SCHOOL prepre ror Radio service in Arms 


= repare for P war Парса army 
GET READY FOR YOUR OPPORTUNITY ... IT'S апа Navy. In U. 8. Gov't. service 
HERE! Radio technical men are needed everywhere; afield in you неш. operare ana, mum 
action, and at home in industry! Trained men are needed in the à ret Itra-hi Bo те nanet qim 
Army, Navy and Air and Signal Corps, Government Defense Service лды tc gM e inna xod 
and Civilian fields. Now, in answer to repeated demands for Trained marines etc, Get рес КЕ, in 
Radio Technicians, National Schools has extended its famous Shop rank and increased pay almost 
Methods so you can qualify right at home. You can quickly prepare from the start 

to be of greatest service to your country and yourself. Yes, right at : 


home, in your spare time.  National's time-tested plan of Home TY 
Training will definitely establish you, in a short time, so you can BIG OPPORTUNI FOR 
hold a good job in this fascinating field. Furthermore, you become NATIONAL GRADUATES 
od npe tor an even bigger career in the years of reconstruction For 38 years National Schools has trained am- 
E pious men x Top Pay trades. sque he- 
, ind you are the modern, completely-equippe 
NATIONAL GRADUATES Training Shops of National where we pre-test 
COMMAND ANY WIN GOOD JOBS and prove every instruction sent to you. Train- 
Radio Lab. Specialist ing in your home is comparable to actual 


OF THESE JOBS 


Radio Expert 
Electronics Engineer 
Radio Broadcasting 

Studio Technician 
Television Technician 

Aviation Radio 
Ship & Harbor Radio 

Remanufacture 

Industrial Sound 


laboratory practice, 


GET ON THE TECHNICAL FRONT 
Unique training facilities give 
you Home Training based on 
Resident School Shop principles 
—methods not available from 
any other source, to our knowl- 
edge. You'll be amazed when you 

) receive our Free Lesson 

and full details. MAIL 
THE COUPON TODAY! 


RADIO EQUIPMENT 
INCLUDED 
You receive modern ex- 
perimental apparatus. 


SCHOOLS 


"I got a job with International 
Telephone & Radio Co. in their 
laboratory developing new Radio 
equipment. It’s a good salary job.’’ 

Douglas Nielsen, Jamaica, N. Y. 


Nari Training Helps 


"Promoted to Instructor 
in Circuit Analysis at 
U. S. Army Air Corps 
here. You have helped 
me and are responsible 
for my success.'' 
Leland Gillum, 
Scott Field, IIl. 


KEEP PRESENT JOB WHILE LEARNING 


Regardless of previous education or age, you can Train for Radio. 
Continue your present job, Earn while you learn. If subject to Mili- 
tary Service, all the more important that you get pre-training. 


FREE 
LESSON®«. 


&OPPORTUNITYBOOK 


Mail Coupon for new 
Opportunity Book which 
gives full details about 
the big future of Radio, 
Electronics and Televi- 
sion, and how you can 
qualify. Also Free Les- 
son to demonstrate how 
easy you can learn. No 
obligation. 


Los Angeles 37 


California 


ESTABLISHED 
1905 


Pe A PA Thr "nr 
PON FOR QUICK ACTION 
National Schools, Dept. 3-PSR (Mail in envelope or 
4$000So.Figueroa,LosAngeles37,Calif. poste on penny postal 
Mail me FREE, without obligation, one Lesson and Opportunity 
Book, with full details about how | CAN become a RADIO Technician, 


i 
! 
yy 


NAME AGE. 


— THE START TO SUCCESS COUPON iimm 


i 
і 
i 
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i 
ADDRESS | з | 
i 
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ENLARGED, REVISED EDITION 


of AIRCRAFT DATA BOOK 


Here is the book aircraftsmen, me- 
chanics and shop men have been wait- 
ing for—has more than two hundred 
pages of data on airplane building, 
servicing and shop practices; prepared 
by experts who know the practical ways 
to speed work in every department. 


PRACTICAL - HELPFUL - NEW 

You will find answers to hundreds 
of questions about materials, methods, 
special tools and similar subjects. Draw- 
ings show how to fabricate Plexiglas, 
adjust welding torches, identify rivets 
and sheet materials, install cable ter- 
minals, read blue-prints, AND IN A 
THOUSAND OTHER WAYS how to save 
time and increase your usefulness in 
any factory or repair base. 

The Aircraft Data Book is now used 
by thousands of men and women, and 
by prominent aircraft factories, as their 
new "tool" against the enemy. Order 
your copy today—use the coupon be- 
low—your copy will be sent postpaid 
at once. 

Aero Tech is particularly fitted to 
produce such a reference book — for 
Aero Tech's sole business for years has 
been the training of aircraft mechanics 
and aeronautical engineers for industry 
or the Army Air Forces. 


TABLES AND CHARTS 
Hundreds of special drawings never 
before available in any data book have 
been especially prepared for this one. 
DRAWINGS AND SKETCHES 
The Aircraft Data Book is profusely 
illustrated so any person can clearly un- 
derstand modern airplane construction. 


AERO INDUSTRIES 


TECHNICAL INSTITUTE | 


5247 W. San Fernando Road 
Los Angeles 26, California 


a 
AERO Ralph Hemphill, 
President 


(TECH 


кми ANGELES 


5247 W. San Fernando Road, Los Angeles 26, Calif. 


Gentlemen: Enclosed find $1.50 (check, money-order) for my 
E copy of AIRCRAFT DATA BOOK. 


a Name. 


® Street Address 


Zone 


State. 


SECTIONAL INDEX OF — 
AIRCRAFT DATA BOOK 
AM Standards Ports, Al- 


phabetical and Numerical 
Lists, Section 1 


Clear and concise methods 
of decoding AM Standards, 
Pages covering Bolts, Pins, 
Screws, Mu!s and Rivets em- 
bracing Sections 2, 3, 4 
and 8 


Locking Devices and Safe- 
tying, Section 5 

Turnbuckle Assemblies ond 
Methods of Safetying, Sec- 
tion ó 

Drafting Practices and 
Mathematics, Section 7 

Sheet Metal Lay-out, Bend 
Allowance, Developed 
Length, Tables and Charts, 
Section 7-A 


Aircraft Tubing and Fit- 


tings, Section 9 
Welding and Flame Ad. 
justments, Section 10 
Steels, Section 11 


Fabric Covering and Dop- 
ing, Section 12 


Plexiglas Forming, Finish- 
ing and Repairing, Section 
12-A 


Applicable Useful Tables, 
Section 13 


Micrometer Reading, sim- 
plified, Section 13-A 
Production Operations 


Defined and Safety Rules, 
Section 14 


General Abbreviations, 
Section 15 

Aircraft Nomenclature, 
Section 16, Embracing 48 
poges 


AERO INDUSTRIES TECHNICAL INSTITUTE 


Buy Wor Savings Bonds and Stamps regularly. 


DRAW CARTOONS 


BIG MONEY! 


EASY...PLEASANT WORKI 


Let CHAS. Н. KUHN, with 25 years actual expe- 
rience in drawing a daily newspaper cartoon, 
teach you how to create, draw and sell your work. 
52 complete lessons—one sent each week. Pro- 
fessional criticism on every lesson. Write today. 


Complete Course 
Only $7.50 


KUHN SCHOOL OF CARTOONING 


420 MURPHY BUILDING Dept. 5. INDIANAPOLIS 4, INDIANA 


»STUDY AT HOME 


Legally trained men win high- 
er positions and bigger suc- 
cess in business and public 
life. Greater opportunities now than 
eve he before, corporations are 
by men with legal training. 


p e Ability: More Prestige: More Money 


We guide you step ordi. You can train at 3T 
during epare time, LL. B. Successful 


graduates in every section of “het U. 5. We furnish 
all text material, inc luding 14- volume Law Library. w cost, easy 
Ёғ prms, Get ou ar 3 valuable 48-page"' Law Training for Leadership" and 
ljence woke FREE. Send for them М 


LaSalle Extasaion University, Dept. 383-L, Chicago 
A Correspondence Institution 


STUDY ENGI М EERI NG i: HOME 


With A Chartered Educational Institution 


Courses in ENGINEERING: Electrical, Civil, Mechanical, Drafting, 
Architectural. ean. eR SERE Radio, Structural, Mint ng, In- 
dustrial, aae v каче rine, Chemica 
Courses in ART SCIENCES: Philosophy: education: Letters: 
Public Health: Medical. Jurisprudence; Psychology; Sociology; Physics: 
Chemistry: Geology; Pol. Science; Theology: Law; Но дөө апа 
Commerce: Accounting: Mathematics: Statistics; Agricultu 

McKinley-Roosevelt Incorporated, 4610-BC, Sheridan Road, Chicago 40 


теат АРН 


ЇЇ н aphy 
1315MichiganAve., Dept. 1363, C tengo, Hi 


IT’S REALLY FUN 


LEARNING MUSIC 
WITHOUT A TEACHER 


—this easy way 


VER 750.000 students have 
enrolled for this home study 
method. Many didn’t know one 
note from another—yet they 
| started in learning simple tunes 
“Т amed ERY ат LUNA by note. For this wonderful 
PLE ап 1 ho} Md toin tuo method makes it easy as A-B-C 
TI to learn music at home, without 
expensive private lessons. No 
tedious study and practice. Every 
step is right before your eyes 
in print and pictures. You can't 
ted | Eo wrong. Soon you are actually 
س‎ T playing popular pieces on your 
pU favorite instrument. 


FREE Print and 
Picture Sample 


See how easily you may learn to 
play your favorite instrument in 
spare time at home at amazing- 
ly low cost. Mail coupon today. 
Address: U. S. School of Music, 
outa course forsa small a fee,” 83 Brunswick Bldg., New York 
Heron Bay. Ontarin, Canada. 10, New York. 

U. S, School of Music, 83 Brunswick Bldg., New York 10, М. Y. 
Please send me FREE Print and Picture Sample and Illustrated Book- 
let. I am interested in the instrument checked below. 


Splendid opportunities. Preparei inspare 
time. Easy plan. No previous experience 
needed, common school education sufficient. 
Send for free booklet Wid ase in Pho- 
tography'', particulars an requirements. 
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` Well Worth It 
“The money I spent on the 
course is wellworthit. I do not 
know how the school can put 


(Do you have instrument ERATIS E ЫК Ө E r REE E EGER AS E o. LEET EELE d EE Et | ee ) 
Piano Piano Accordion Tenor Banjo 

Guitar Saxophone Modern Elementary Harmony 
Violin Trumpet, Cornet Other Instrument 

AMD A E te DE LE 

(Please Print) 

i ll— ———————— — t —— a 
City... Rate... CLIT 1 


"Actual “pupils: names ‘On Te queant. "Pictures bu professional "models. 


POPULAR SCIENCE 


A 


Leaders in science and industry have long been saying, “Keep your eye on Plastics.” 
But now the time for action has arrived. Тһе future of huge possibilities has already 
begun. Developments in Plastics for hundreds of wartime uses have set the pace for 
revolutionary changes in peacetime production of thousands of products. 


Today there's a big need in vital war production for those who 

are trained in Plastics. From one to a hundred articles made 

of Plastics must be supplied for every man in our fighting 

r forces. Start training now in Plastics Engineering, in spare 

time in your own home. Fit yourself for a responsible, well-paid position. Help 

to win Victory. And at the same time you will be preparing for even greater oppor- 
tunities when the war is over. 


There is scarcely an industry in which these so-called “miracle materials” will not 
play an on ape part. After the war many old materials, methods and skills will 

e replaced. Acquire the all-important “know how." Be in a position to step into 
one of the key jobs. 


Turn at least par; of your leisure time into money. Qualify at 

home for a larger income in an interesting career. Build 

greater security for your future in a vocation that looms large 

on the horizon of the new industrial era. Hours you might 
otherwise waste can put you well on your way toward lasting success. 


It’s easy to find out about Plastics training. To get details and outline of study pre- 
pared by specialists, and about the school that has helped thousands to success 
during the past 46 years, write us or check and mail the coupon. Send today. The 
sooner you take this easy 


step, the sooner you will OME -~ STUDY TRAINING SINCE 1897 
reach your goal and reap the + oem m ша ша ша иш — € — ша иша € тиш ана ана m кз тш шә 
rich rewards. ү, ЖИ ЕЕ | 
AMERICAN SCHOOL OFFERS >$ Take This First Easy Step 
COMPLETE TRAINING SERVICE © 
IN MANY SUBJECTS 7d 
^ 
! TN | Р 
You who have not completed high ш | AMERICAN SCHOOL, Dept. G346, Drexel at 58th, Chicago 37, III. 
school or have missed vocational train- į Wtthout obligation, Please send FREE and postpaid, bulletin and details 
ШЕ n oeae ide c wee | i DPLASTICS ENG'R ПА ting and ODrafting and Desig 
: ; | CS EN ccounting an rafting and Design 
time to go away to school, сер complete < Refrigeration C.P.A. for Men and Women 
your education in your choice of many O [ Darchitecture OCost Accounting DRadio 
subjects. Several of these are listed in æ { and Building for Manufacturing DHigh School 
the coupon at right. Check the subject = езше EUIS ЦБооккее ай, aie cont omnes 
JN * 3 “= . 11 > WATE T n 
in which you are interested, fill ко your ы l Engineering [Diesel Engineering OMechanical E na. 
name and address, clip and mail the i DAviation Drafting OSurveying & Topo-  DShop Management 
coupon today. a i OAviation тарыса! Drafting OTool Making 
| ©. DJBusiness Mngment вове MEM весте Forme 
E - я я гп га l | acnine | 
: ы CORINE DElectrical Engineering ^ Operations 
BU. core v aA READ OR AERE UOTE D LAE Rn Оссирайоп........ 
! Md Sid Serer re Tac RU CON ie ела ө: ee RON eon r .... 
Dept. 6346, Drexel at 58th Street, Chicago3Z B сшу.................................. "^ NERA 
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AVIATION NEEDS 
TRAINED MEN! 


For the first time in many months we can 
accommodate CIVILIAN FLIGHT STUDENTS, 
If you want to enroll for C.A.A., Approved 
Flight Training, YOU SHOULD ACT AT 
ONCE! Or, if you prefer, build your career 
around one of a variety of Technical Courses. 
There is a tremendous demand for trained men 
in practically every branch — with unlimited 
post-war opportunity for advancement. Mail 
the coupon NOW for complete details, If in- 
formation is wanted concerning Flight Courses, 
suggest you wire us collect for details. Classes 
are filling fc 


Emp (аль 


School ot Aviation 
MIAMI 30, FLORIDA 


Dean of Enrollments, Dept 9, Please send information 
about Aviation Training at Embry-Riddle. 


Flight Training 

] Aircraft Engine Mechanic Course 

Aircraft Mechanic Course 

Aircraft Drafting 6 Design 

Aircraft Drafting @ Production Illustration 
Radio Courses 

Master Instrument Course 

Link Instructor's Course 


A dd r e 5 5 mercium uec E UN ee ct cH RU НЕР ШШ: ШШ RN mc Е m mc cu n И UP Get "ЕР ЕР ee ee cm RR ч ERR FR HR GN a 
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Short Curt Mathematics 


COMBINED WITH 


Practical Mechanics S 2 Hed 
NEW 2n reading course! Now you can lean the C 


draftsmen, engineers, accountants, **master minds'" 
on the stage, Learn easy way to multiply 4 figures 
by 4 figures without using old-fashioned multipli- 
cation; add long columns of figures this lightning 
Bhort-cut method, Learn horsepower, slide rule, 
micrometer, logarithms, wood measure, puzzles, 
etc., etc. Large illustrated volume complete with 
answers. Only $1.00 postpaid. Satisfaction or re- 
fund. Amaze friends with your magic-like 
mental powers. 


1 Completedetails. mail ilcouponTODAY!. 
[кон CO., 321 5. Wabash Dept. C-304 


Please вепат геейеїаї1яаһопЁ**&һогї-Сиї Mathematics 
Г Practical Mechanics Simplified." No obligation. ‘| —— X === 


Chicago | 
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positions deman 
provided it for thousa 
jects. Send for free bo 
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THE PLASTEX Industry needs manufacturers on small PE 
scale and for big production of Lamp and Clock Stands, А 
Art Goods and Novelties in Plastex and Marble imita- zi 
tlon. Experience unnecessary. Loc material makes regu- 
lar 10c store sellers. Rubber moulds furnished for speed | 
production. Small investment brings good returns. 
Bir chain store orders now being placed. Ambitious 

| men have chance for real prosperity. Our Free book- 
Jet will interest and benefit vou. 


| PLASTEX INDUSTRIES, Dept. 2, 1085 Washington Ау. New York 55,N.Y. 


ANY BOOK IN PRINT! 


Delivered at your door. We pay postage. 
| Standard authors, new books, popular editions, 
| fiction, reference, medical, mechanical, chil- 
dren's books, etc.—all at guaranteed savings. 
| Send card now for Clarkson's 1944 Catalog. 
FR EE ; Write for our great illustrated book catalog. 


A short course in literature. The buying guide 
of 300,000 book lovers. FREE if you write NOW —TODAYI 


CLARKSON PUBLISHING COMPANY 
Dept. PS-44, 1253 5. Wabash Ave., Chicago, It. 


PAY JOBS NOW IN 


RAILROAD MAINTENANCE 


Prepare at home, in spare time, for one of sev- 
eral classes of specialized jobs in railroad 
maintenance. Pay is good. Present and future 
opportunities for advancement are great. Write 
at once for complete information, 
AMERICAN SCHOOL | 
Drexal at 58th St. Chicago 37, 111. 


Dept. X346 


MEN, Feel Years Younger! 


Amazing, centuries-old Hindu Secrets stimulate entire system, 
restoring youthful pep, strength, health and vigor in many cases. 


Benefits assured on Money Back Guarantee. FREE information 
sent in plain, sealed envelope. Send name, address today to 
BASIC SCIENCE, 675 ELIOT, DENVER 4, COLORADO 


Correspondence Courses In 


ELECTRICAL ENGINEERING. Get good grasp of wide electrica] [is 
Modern. Very understandable. Theory made easy. 

паа. а ENGINEERING. Extra fine course in radio, public address, ph ectric 

work. Trains you to be super-service man, real vacuum tube techn Tros Tuition 

ONLY $25, elther course. Deferred payment plan. Servicemen needed badly. 
Write for free copies of school catalogs, student magazines. etc. 
LINCOLN ENGINEERING SCHOOL, FranklinSta., Box61-563 
(Formerly at Lincoln, Nebr.,) WASHINGTON. D. C. 


"Results GUARANTEED 


We build, strengthen the vocal organs-not with singing les- 

sons-but by sound, scientifically correct silent and vocal ex- 

ercises and absolutely guarantee complete satisfaction with 

POM: ohare for хеке. M CREER Sent to no one under 17 
s old unless signed 


PERFECT VOICE INSTITUTE, Studio 1363, 64 E. Lake St. , Chicago, III. 


SELL COUNTER CARD а 


Build а d-paying businesa of your own: 
Call on dealers of a f kinds: show nationally- 
advertised Aspirin, Vitamina, oametica and 
200 other necessities. Big Бе and 10c retail 
packages, $ igh quality; Attractive counter 

cy pe в вец Гас fast. Free book gives amaz- 


World's Products Co., „ Dept. 83- B3-R, Spencer, Ind. 


d high school training. 
nds. Individual instruc- 


oklet. 
LS, BOX 7674- K, SCRANTON 9, PENNA. 


POPULAR SCIENCE 


HOME-STUDY 


IN 3 BIG MANUALS 


84 x Ilin. C 
50 LARGE | 
LESSONS | 


M. Beitman 
teacher ЩЩ si 
and author IH Ж ЛУ 6 
of many F idi : 

books, di- 
rected this 
prepara- 
tion, In- 
structions 
to helpyou 
study at 
home in- 
cluded in 
the nar- 
row col. 
umn on 
each page. La 


s 1944 EDITION i 
GREATEST BARGAIN IN RADIO TRAINING 


Get a complete course of training in practical radio and electronics for 
less than the cost of a single book. The fifty large lessons, making up 
the course in 3 volumes, are simple to follow, easy to master and apply. 
Many drawings, examples, diagrams, and instructor's suggestions (in 
{ће side column, on each page) help you move along quickly and find 
learning interesting fun, Review questions at the end of each lesson per- 
mit you to check your progress. You enjoy learning important radio and 
electronic facts, In a surprisingly short time, you are ready to do highly 
skilled radio repairing, building of electronic equipment, or hundreds of 
other War-winning tasks in the growing Electronic and Radio industries. 


d 


COMPLETE 
3 VOLUMES 


50 fessos 


d 


LEARN TO REPAIR RADIOS 


Volume 3, of the course, includes lessons, service hints, and trou- 
ble-shooting charts which will show you how to repair radio sets 
quickly and easily. This section alone is worth many times the low 
price of $3.95, for the complete 3-Volume course, Send no-risk order 
coupon today. Look over and use these lessons for 10 days without 


obligation. You have everythin 


These lessons 
will tell you 
all about 


Meters, Power Supplies, 
Circuits, Microphones, FM, 
Test Equipment, Tubes, 
Oscillators, Amplifiers, 
Photo-electrie cell, X-ray 
Facsimile, Television, 
Recording, Superhets, 
Alignment, Motor Control, 
Radio servicing, Gages, 
Electronies in Industry, 
Radio circuits, Hints, 
Testing radio parts, tubes, 
Transmitters, Operating, 
Detectors, Metal Locators, 
Welding Controls, Beacons, 
High-frequency heating, 
Frequency standards, P.A., 
Analyzers, Tube testers, 
and hundreds of other topics. 
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к to gain—and nothing to lose. 


GET INTO ELECTRONICS 
NEW МОМЕҮ • МАКІМС FIELD 


Let this authoritative, easy-to- 
understand, practical course pave 
vour way into electronics—the 
money-making field of the future, 
Prepare now, Use this training in 
your spare time to get ahead in a 
good War-job. Be ready to grab 
the opportunities in post-war 
Electronic developments. Let these 
lessons train you, serve as your 
teacher and guide, and give уоп 
the needed practical time-saving 
hints on the job. All topics com- 
pletely indexed—all subjects easy 
to find. An educational value that 
cannot be duplicated at any time. 


LIMITED QUANTITY 


All three volumes of the Practical 
Radio and Electronics Course 
have just been printed. Although 
a large quantity of courses is on 
hand now, our bargain price will 
create a tremendous demand 
Government (WPB Order L-245) 
paper limitation policies may pre- 
vent reprinting, Better order im- 
mediately for examination—no 
obligation to buy. 


ADIO-ELECTRONICS 


Cell’ AMAZING OFFER 


New, 1944, radio-electronic course of 50 large 
fact-packed lessons: covers every topic of 
radio and modern electronics: bound in three 
big manuals and sold complete at the unbe- 
lievable bargain price of only $3.95, noth- 
ing else to pay. Now is your chance to take 
advantage of this amazing money-saving 
offer. Let this home-study course guide you 
quickly to an essential high-pay job in a 
radio plant, or in electronic War industry, or 
help you open your own radio service shop, 
or aid you in getting higher rank in the 
Army. Learn radio and electronics to earn 
more money now; prepare for the after-the- 
War opportunities in Electronics. 


THREE COURSES IN ONE 


You will find this complete training of 50 
large lessons is really three distinct courses 
covering (1) Practical Radio, (2) Applied 
Electronics, and (3) Radio Servicing, The 
lessons are Clear, practical, interesting, easy 
to master and use. No special education or 
previous experience is needed. Notice in the 
illustration of the manuals (at the left) how 
the helpful explanations and remarks, in the 
narrow column on each page, replace the 
teacher. These comments guide you over the 
hard parts, stress the more important points, 
show you how to perform many educational 
experiments using any home-radio. There 
are hundreds of review self-testing questions, 
427 drawings, pictures, diagrams, and service 
hints. These newly prepared lessons will teach 
you all about basic radio, transmitters, test 
equipment, radio servicing, and every topic 
of Electronics — photo-cells, U. H. F., X-ray, 
metallocators, airplane beacons, FM, record- 
ing, facsimile, welding controls, television, etc. 


BE A RADIO-ELECTRONIC EXPERT 


Train quickly, in your spare time and in your own home, for 
a well-paying interesting job in the expanding two-billion 
dollar radic-electronic industry. You begin with elementary 
principles and quickly progress to practical explanations of 
radio building, servicing. and all branches of Electronics. In 
these well written 50 lessons, experts from every ficld of Elec- 
tronics tell you important facts and give you knowledge which 
gained during years of practical experience, These easy- 
to-follow, well illustrated lessons will give you the useful '*kEnow- 
how'' needed to obtain and get ahead on the job. Send coupon 
today, examine and use all three volumes without obligation. 


POST-WAR OPPORTUNITIES IN ELECTRONICS 


Electronic applications, devices, and accomplishments, not even 
imagined a few years ago, are now helping us win the War. Unfore- 
seen and unique new civilian uses of electronics and radio will 
result immediately after the War. The peace-time advancement 
in the radio-electronic industry will compare with the rise of the 
auto industry after the last war. Plan and 


prepare to be in the midst of this opportun- 
ity. Let this lowest priced, home-study course 
give you the needed training. 


SENT ON TRIAL FOR 10 DAYS 


Take advantage of our no-risk examination 
offer, Send trial order coupon. You will re- 
ceive the complete 3-Volume Course for 10 
days' use. Begin your radio-electronic study 
without cost or obligation. If you are pleased, 
the complete course of 50 lessons, in three 
large manuals, is yours to keep for only 
$3.95, full price, otherwise it costs you noth- 
ing for the examination. 


Money-back · 
Guarantee 


You must be en- 
tirely satisfied or 
your money will 
be immediately 
refunded. You 
are permitted to 
make full use of 
the course for 
10 days, on а 
trial basis. 

Supreme Publications 


NO RISK TRIAL ORDER COUPON | 


SUPREME PUBLICATIONS, 328 S. Jefferson St., Chicago 6, и. | 


Ship the complete 3-Volume Practical Radio and Electronics | 
Course for 10 days' examination, 


[]I am enclosing $3.95, full price, send postpaid. 


Г] Send C.O.D. I am enclosing $.............. deposit. | 
I must be satisfied or you will refund my money in full, | 
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All ambitious production men who are gen- 
uinely interested in self-improvement—in pre- 
paring for the future—are invited to send for 


"Forging Ahead in Business." This valuable 
booklet outlines the Institute's time-tested 
training plan. It was prepared by the Staff in 
cooperation with prominent industrialists. 


"How to Prepare an Engineering Report," 
a helpful 72-page guide ordinarily available 
only to subscribers, will be sent with "Forging 
Ahead in Business" while the supply lasts. 


If you are sincerely interested in having these 
two books, send for your FREE copies today! 
ALEXANDER HAMILTON INSTITUTE 
Dept. 102, 73 W. 23rd Street, New York 10, N.Y. 
Canada: 54 Wellington St., West, Toronto, Ont. 

Please mail me a copy of the 64-page book— 
"FORGING AHEAD IN BUSINESS," and also a 
copy of "HOW TO PREPARE AN ENGINEERING 
REPORT,” both without cost. 


PIER aca ee CRM ET 


Business AGUCESS „ооо каана 


J RAM for MONEY 


BE AN ARTIST! 


Trained Artists are Capable of 
Earning $30, $50, $75 a week 


Use Your Spare Time to Prepare for a 
Profitable Art Career! COMMERCIAL ART, 
DESIGNING and CARTOONING-—all in 
ONE complete home study course. No pre- 
vious Art experience necessary—we teach 
dap step by step—hundreds have profited 

y our practical method. TWO ART OUT- 
FITS FURNISHED. Full information in 
colorful, FREE BOOK, “Art for Pleasure & 
Profit’’—tells all about our course, serv- 
ice, what our graduates say—and com- 
| mercial opportunities for you in Art. 


"FREE BOOK gives details! 


X XN 


ur 


à WASHINGTON SCHOOL OF ART i 
5 Studio 133 K, 1115 15th St., М. W. Wash. 5, D.C. ll 
I Send me your booklet and full particulars about f 
А your course, [| 
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2 Tan TUT make up F URS 


К” pe a Taxidermist, Double your hunting fun. We 
teach you at Home. Mount Birds, Animals, Fish, 


= (x, Heads, common s omens. Рип, sop profits 
RG EN home and den EY. ,,Moupt game tan oy e 
нш. ан ass oo are ties TODAY. 
me pictures in 
М Hunters. get your copy. It's FREE BOOK 
MM Now Free. nd post card, State your AGE. 


M NORTHWESTERN SCHOOL OF TAXIDERMY 
Dept. 3393 Omaha, Nebraska 


1953: A NEW WORLD 


Cosmic Order Foretold by World Events 
A new civilization is in the making predicated upon four Uni- 
versal freedoms—freedom from ignorance, oppression, poverty, and 

ain, It Was conceived Sept. 16th 1936: it will be born August 

20th, 1953. This is your opportunity to share in its building. Read 
LEMURIA THE INCOMPARABLE, 60 pages illustrated, with the 
story of Israel restored. Send P dime with inquiry. No obligation, 
The most unusual message a generation, Write Dept. Q. 


LEMURIAN "FELLOWSHIP 
118 North Larchinent Blvd. 


Los Angeles 4, California 


= °C ARTOONS! 


RAYE BURNS will teach you HOW to it tue ORIGINAL 
CARTOONS at home that you may SELL! Course contains E & 85 


26 lessons and over 600 illustrations. All for Only.. 
Send name and address for free details. 


RAYE BURNS SCHOOL, Dept. S, Box 1298, CLEVELAND 3, OHIO 


STUDY AT HOME for PERSONAL SUCCESS and 
LARGER EARNINGS, 32 years expert Instruction 
— over 108.000 students enrolled. LL.B. Degree 
awarded. All texts furnished. Easy payments . Send 
for FREE BOOK — *'Law and Executive Guidance'' 


AMERICAM EXTENSION SCHOOL OF LAW 
Dept. 39-5 8 East Huron St., Chicago, 111. 


How to make a good 
living on a small farm 


Want a small farm? Own one now? If you do want the en- 
joyment of security, a good living, pleasures of rural life, the 
freedom in being your own boss, FIVE ACRES AND INDE- 
PENDENCE-the all-inclusive book by M. G. Kains, world's 
leading small farm expert—shows you how to select, how 
easily to run your farm successfully. 

This book tells what kind of farm to rent or buy; how to 
choose it; finance її; what and how to plant; choice and care 
of livestock, poultry, bees, 
etc.; essentials of fruit and 
vegetable growing ; fertilizers ; 
irrigation; spraying; cultiva- 
tion; harvesting ; storage ; sale 
of products and by-products. 
Every page packed with proved 
ways to make the small farm 
self-supporting—even profita- 
ble. Abundantly illustrated 


with workable plans an ч 
diagrams. Over 100 pages. 
Plan лош to get a 


away from city wor- 
ries, war shortages, 
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not satisfied, return g within 7 days for full refund [1 
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POPULAR SCIENCE 
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Wu PLASTICS revolutionize industry ... change our mode of living 
...Of perform miracles? We do not believe they will. If, however, 
your business or employment has to do with products of metal, wood, leather, paper, 
fabric, ceramics, or coating material, you cannot afford to ignore the importance of 
plastics in your post-war planning. 

Plastics are suitable for many new applications, but the intelligent use of plastics 
can only be determined by knowing their advantages and limitations. 

Plastics Institute offers a comprehensive, up-to-date source of information through 
its Home Study Course in plastics... composed of forty-four lesson assignments, complete 
with detailed, modern illustrations and samples of plastics materials... prepared and con- 
ducted by recognized plastics authorities. This course takes you step by step through all 
phases of plastics, from sources and properties of materials to commercial applications in 
finished products...through mold design and molding, fabricating, laminating, testing 
and plant operation. 

For complete information, mail the coupon for your copy of the FREE booklet, the 
“World of Plastics." It tells you about plastics in war and peace, the Plastics Institute Home 
Study Course, and the Executive Reference Set. 


INSTITUTE 


1220-D Chanin Bldg. 626-D LaSalle-Wacker Bldg. 194 S. Alvarado St. 
New York 17 Chicago 1 Los Angeles 4 


Plastics Industries Technical Institute Mail in envelope or a 
626-D LaSalle-Wacker Bldg., Chicago 1 paste on penny postcard. ш 
Gentlemen: Please send me the booklet ‘‘World of Plastics" and infor- 5 
mation on your training program. I understand there is absolutely no | 
obligation. m 
PV, ee eee gg ee tee ی و ی‎ these #4 - 
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HERES THE QUICK WAY TO AN. 
ESSENTIAL JOB-A GOOD FUTURE 


fo ELECTRICITY 


IN IZ WEEKS 


ON REAL MOTORS, GENERATORS, ETC. 
IU Finance. Your Training 
Trained Electrical men needed now. It’s not how 
young you are, or how old you are. The question is 
— have you the training for a real peace- -time future 
| ina field that is vital now? Not all “essential” jobs offer | 
| such opportunities. ELECTRICITY does — when | 
| you're prepared! | 
Here at Coyne you can train in 12 weeks—not 
by books or lessons, but on real actual electrical | 
machinery and apparatus. You ‘‘Learn by Doing"''. | 
And you don't need much money. I'll finance 
your tuition and you can pay it in easy monthly 
payments after your training period is over. Then | 
if you are short of living expenses we'll get you a part 
time job to '*earn while you learn’’. After gradua- | 
tion we give you lifetime employment service. 
Right now I'm including an extra Course in | 
Radio and Electronics at no extra cost. 
Mail coupon for my big 
free book. Get the training Facilities for Physi- 
you naed Гост good electri- Men! Write for details | 
E иш кш аш иш иш иш иш шш шш ищ иш шиш шш шш шыш иш шиш иш Шш иш ШШ ШШ ШИШ PY | 
Н. C. Lewis, President 
Coyne Electrical School, Dept.34-73, 
500 S. Paulina St., Chicago 12, 111. 
Send me your Free Book and tell rne about your 
plans to help me. | 


NAME. ua nac 
ADDRESS.... 
CITY 
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STATE 


NOW E TOUGH 
DOUBLE-QUICK! 


Learn how YOU can be dangerous. 
Lick brutes twice your size with only 
your bare bands, even when they are 
armed. This powerful fighting system 
is unbelievably efficient. You don't 
need ox-like muscles — it’s brains 
that count! New, easy self-study 
course at NN ON price. Free-trial 
-back guarantee. WE rite today for FREE 
son Co., 321 S. Wabas Dept. C-503, Chicago 


offer and mone 
DETAILS. Ne 


Is 


Ж Need the mathematics you didn't €— in high school? Many 
war workers find they do. 1. С. S. 


SEND FOR FREE BOOKLET 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX 7675-K, SCRANTON 9, PENNA, 


Buy War Savings Bonds and Stamps regularly. 


BUILD, YOUR OWN. 
lh TRACTOR 


| 1 Р КЕ Ж F R 0 M o L D 
бшгш | ае AUTO PARTS 
| Now anyone can build a 


strong, durable, all-pur- 
j posetraetoratiowestpos- 

was built sible eost. Easily handle zi 
from our plans. plow ing. cultiv а ting, 


hauling and heavy farm work. Опг proved working plans make 
it simpleto build. Large22'^x34'^drawingsgive every construction detail. 


SEND ORDER TODAY. (omelets plans, Parts 
book, only $1.00 postpaid. Money - back guarantee. 


SCIENCE AND MECHANICS, 154 E. Erie St., Dept. M-161, — 11 


MASCOT SLIDE RULE 


Fits the pocket. Quickly solves any problem 
in multiplication, division, proportion. Gives FI fL ` 
the square, the square root, logarithm and iT Vt: 5, 

reciprocals of all numbers. Trig scales give ' TM, cem 
sines and tangents of numbers. Fine black 
graduations on white celluloid, Price in 


This | 
tractor 


fabricoid case $1.00, in leather case $1.25. 
Money back if not satisfied. Special offer 
TAVELLA SALES CO., 21-C West Broadway, New York 7, N.Y. 
` Learnthe practical way. School 
founded in 1910. Write for 
m. а а Eastern cities. 
Williams, Pres 
NEW YORK TECHNICAL INSTITUTE, podes AVE., NEW YORK 11N.Y. 
Find out your ability. Send name, age, occupation and 
address for Free Vocational Art Test. 
ART INSTRUCTION, INC., 3144 Art Instruction Bidg., Minneapolis, Minn. 
MN] р A MAT SERVICE MECHANICS COURSE 
| ' Learn at home—how to start 
your own repair shop on little 
capital; Ne previous experience needed; Common school education 


to agents and dealers. 
booklet PS. Affiliated schools 
{Formerly Federal Schools, Inc.) 
‘after the war. FREE illustrated booklet 


MECHANICS TRAINING SCHOOL, Dept. S-3, 4701 W. Pico, Los Angeles 6, Calif. 


TAMMER? 


This new 128-page book, ‘‘Stammering, Its Cause 
and Correction, * describes the Bogue Unit Method 
for scientific correction of stammering and stut- 
tering—successful for 45 years. Benj. M. Bogue, 
Dept. 1859, Circle Tower, Indianapolis 4, Ind. 


LEARN MEAT CUTTING 
, At Home — In Spare Time 


Get into the vital meat industry. Concise, practical 
Home Training based on 25 years proven instruc- 
tion methods used at National's famous resident 
school. Prepares you for bigger pay as Meat 
Cutter. supervisor, market manager or more money 
in your own store. Go as rapidly as your spare 
time permits. Diploma. Start NOW to turn your 
naro hours into money, Send for FREE bulletin 
day. Mo obligation. 
National School of ‘Meat Cutting, Inc., Dept. 0-18, Toledo at O. 


|, JOKE BOOKS E 


ADULTS 


The kind they like. You will be both a Rlot 
| and the Life of the Party with a set of these 
pocket size joke books. They are full of En- | 
tertainment, Fun and Humor. A set of six 
books only 50c or a special assortment of 12 
books all different for $1.00. Print name and 
address, send cash or stamps to: 


| TREASURE NOVELTY CO. 
_72-5th Ave., Dept. 1403, N. Y. 11, N. Y. 


is the answer. All subjects. 


POPULAR SCIENCE 


A لا‎ 


FOR А SHORT TIME ONLY 


7 Here arè more things to make and do than have ever before 
been crammed into a single volume! Everything from a simple 
ash-tray to furniture for every room in the house — with plans, 
simplified working drawings, pictures and step-by-step instruc- 
tion that will make it easy for you to turn out finished products 
that everyone will admire? You'll find easy and money-saving 
ways to make your own repairs around the house, new ways to 
cut down on home upkeep costs! You'll find directions for refinishing your 
automobile, building modern bathroom cabinets, making an inexpensive 
garden fireplace, and hundreds of other fascinating and useful projects! 

Whether you work with a few hand tools or use power tools—whether 
you like one-evening projects or more ambitious undertakings, the 
GIANT HOME WORKSHOP MANUAL provides you with a variety 
of projects that will keep you occupied for years to come! It's entirely 
new from cover to cover and an astonishing bargain at only $1.98! You'll 
save more than that on almost any single item you select for your first 
project from this book! 


496 PAGES • 1500 ILLUSTRATIONS 


The GIANT HOME WORKSHOP MANUAL shows how 
.to use a drill-press for wood shaping; how to build an 
all-purpose boat; make unusual bookshelves; build a 
super-speed midget racer, an electric lie detector; fire- 
place screen; an 18th century secretary; a Chippendale 
slatback armchair. Shows how to build a badminton court; model high- 
speed sea sled; portable drafting kit; shepherd's pipes; sails for ice-skate 
sailing; dry-point etchings. 


EVERY HOBBY, SPORT AND PRACTICAL INTEREST IS INCLUDED! This great book 
shows how to make a toy submarine for the children; a tea set of ham- 
mered nickel silver; sportsman's gun cabinet; game-bird plaques; a private 
telephone line; a table-tennis table; an electric-arc soldering transformer; 
punch press; low-cost modernistic bed; a nautical boy's room. Shows how 
to build and upholster a barrel chair; how to repair masonry, and 
plumbing; build a home fire alarm; how to save money on home heating; 
paint your own boat ... AND HUNDREDS OF OTHER IDEAS! 


fa 


/ | 
D 


SEND NO MONEY NOW БУРУУ VA 


HUNDREDS OF USEFUL THINGS 
vou CAN MAKE YOURSELF 


19: » THIS Bic, NEW, GIANT 


WORKSHOP MANUAL SHOWS 


TRY THIS GREAT BOOK FOR 10 DAYS! 


PE Although this GIANT HOME WORK- 
fle SHOP MANUAL sells regularly for $3.50, 
a fin the publishers are offering it to new 
friends for a short time only at the bar- 
gain price of only $1.98 — a saving of 
4496! But you needn't risk a single penny 
to see this book. SEND NO MONEY 
NOW — just mail the attached coupon. 
When the book arrives, deposit the special 
price of only $1.98, plus a few cents postage, with your 
mailman. Examine the book at your leisure. Marvel at 
the great variety of projects it brings you. Within 10 days 
if you are not fully satisfied, simply return the book and 
we will refund your money in full! 


POPULAR SCIENCE MONTHLY, 353 4th Ave., New York City 


аивананваааававаавиЕваваананаааааанаЕвнававаЕВЕЕЕЕЕВЕВЕЕЕЕЕБЕНЕЕЕ 


POPULAR SCIENCE PUBLISHING CO., DEPT. 3-44 


353 Fourth Avenue, New York, N. Y. 


Please send me my copy of the 496-page GIANT HOME 
WORKSHOP MANUAL. I will deposit with the post- 
man only $1.98 plus a few cents postage as payment in 
full. If, after examination, I am displeased in any way, 
I will return the book within 10 days and you guarantee 
to refund my money in full. 


Name. rürurbhrns Р Беат BA ватре ве Hd ERG ee OMENS ве vp BRL PEYE j шеказ #& = „п ып к = к ша пао шш eS ee ee eit oe 
SEF EEDA ERE КУКУ, 
Cit... "ТТА ТГ ТНТ ГҮ Г ГГ Mate... киз житип #нижи"т жй run ddp Rd | 


If you mtis to send $1.98 now, we will pay postage. 
Same refund guarantee. 
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FREE TRIAL IN YOUR OWN HOME 


Used by Army, Мату, Other Gorerament 
Depts, 200 Schools and Гады Firma. 


DO ANY JOB.. 
EASIER... QUICKER 


A OPPOR: TU WITIES 


Here is the HELP YOU NEED... Now and After the War! 


You, too, can get the BIG PAY help you پس‎ 
need from these famous books—EASY— == tent] 
QUICK—AT LOW COST. Select YOUR | е i 
books now on sure money-back plan. |", 


DYKE'S AUTO BOOK-New 20th Edition |: 
New Material on Transmissions, Trucks, Tractors. — | ^ 
Millions of old cars need repairs and thou- е» 
sands of men needed to keep them going. ~ 


Get famous DYKE Auto Book. Brand new 
20th Edition cov- 


ers He Ah pode hatha 
construction. roe ] 
pair. adjustment, | 1483 pages. 
paie iss ce А 
: remedies of |* 
all cars. Covers | зы 4600 illus. 
Diesel powered |; , . 
cars and trucks |< < and Diagrams. 
and ientions. car as 
spec CATIONS t C 

$6. Ф = Weighs 6 Ibs. 
Best pay for those who specialize in this 
work. Standard guide for years. New edi- 
tion covers engine tune-up. ignition, car- 
buretion, fuel pump. valves, etc. 244 


pages. 549 illustrations. $63.00, 


REFRIGERATION Renate and service a 


types. Millions of old = =н 
refrigerators muse. be kept operating. | SEND NO MONEY | 
Owners will pay big for good service. 


Select books 


Get MODERN GAS AND ELECTRIC RE- 
FRIGERATION now, Over 1000 pages. 
408 Illus. 17 Diagrams in color. New 
printing just finished. $5.00, 

Newest book on all types 


MODERN WELDIN welding and heat treatment. 


Prepared by specialists in training men for pro- 
duction jobs. You can earn good pay in welding 
withthis book. 430 pages, 227 illustrations. $4.00. 


GOODHEART-WILLCOX CO., Dept. 23, 2009 S. Michigan Ave., Chicago 16, Ill. 


wanted. Remit 
price or pay 
postman price 


plus postage 
on delivery. 
Money back in 
| five days if not 
satisfied. 


——— z | morer -— | 


D LIBRARY LIBRARY LIBRARY 


dee M 
PRACTICAL PRACTICAL PRACTICAL PRACTICA PRACTICAL 


CLECTRETTY 


бк Erman Precrmery Puecrmonr ПАТИО 


er Electricity as — 
Know it —and Get an Expert’s Pay? 


What about your future? Who is safe today? Surely not the man who 
is contented to stand still! Know your job thoroughly— prepare your- 
self for jobs ahead. To do just this thousands of men have used 


The Croft Library o£ 
Practical Electricity 


The Croft Library is a complete electrical educator. It is founded on practice 
—on 20 years of shirt-sleeve experlence—on work as it is actually done. It ia 
tammed from cover to cover with the kind of hard-headed facts you want. 
Vritten so that the beginner can py understand it, yet so sound, so thor- 
ough, that 1t is the daily guide of 59,000 highly pets electrical workers and 
engineers. Croft tells you the things you need to know about motors, genera- 
tors, armatures, commutators, transformers, circuits, switchboards, distribu- 
tion tera apie a О machinery of every E ERE for light and power— 
wiri of finished batidings-underwritarn and municipal requirements-illu- 
mination in its every phase—the most improved methods of lighting lamps—and 
lamp effects, etc. —how to do a complete job, from planning Че to completion. 


No money down--easy payments 


Fill in and mall the coupon attached and we will send 
seven volumes for ten days’ examination on LED ke all the risk— 
you assume no obligation, If you decide to К e ce e book ». nd : in ten 
days and the balance at the rate of $3.00 a month. Send the coupon NOW and 
see the books for yourself. 


ig "he entire set of 


EXAMINATION COUPON 


Lo — — Lilli iil LMMEMEEELLLELLLLILLIAMLELL.OOLLIO,L3.DALEIQIULLSUILLABAILLLALELCLLECLLCLENAAEFRILEHAILEOLnL])LLAÁUOSIAI || a ín NR RH RN EE 
McGRAW-HILL BOOK CO., 330 W. 42nd St., New York 18, N. Y. 


Send me for ten mg examination on approval the Croft Library of | 
тасса! Electricity, vols. If satisfactory I will send you $3.00 in 10 
сига and $3.00 monthly until the price of $18.00 1s paid. If not wanted, I 
1 return the books postpald. (To insure prompt shipment write 
plainly and fill in all lines.) | 


Маше....... 
Home Addrega..... PS ae a E 
City and SÜMB. cc cccceccecceeasentev ee see renee tsewewnn sei bee каана жака 
en pe ee каа ery ee айка аазы 
Company... PSM-3-44 
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Buy War Savings 


Bonds ond Stamps 


Gota HOT idea? 


OR A SWELL GADGET? 


Let's get together—our Engineering and Production 


Staff and our Unlimited Financing will develop and 
promote your brain-child for P. W. P., and arrange 
for patent. You are fully protected—Specializing in 
Plastics, Electronics, Metal or Wood. Write Today. 


ADDRESS DEPT.© BOX 2745, KANSAS CITY, MO. 


PLASTICS "unis 


ENGINEERING 


Wartime applications have proved the peacetime possibilities of 
PLASTICS. Get ready now for this big postwar opportunity. Prepare 
yourself for a highly paid position in Plastics Industrial Engineering. 


Complete home training course now available. Send name and state age. 
OHIO INSTITUTE OF TECHNOLOGY, P-146, Greenville, Ohio 
icing, Electronics, Aviation, Marine 
& Police Radio taught thoroughly. 
alent to 3 years’ college radio work. All expenses low. Co- 
educational. Catalog free. 


RAD 1 Q ENGINEERING, Broadcasting, Serv- 
48 weeks' Engineering course equiv- 
Valparaiso Technical Institute. Dept. 503 Valparaiso, Ind. 


| Begin today. Write now for our Free Book, ''How | 
| to Become a Good Penman,'' it contains specimens 
and tells how others learned to write in spare time. 
Enclose 10e for your name beautifully written and 
a pen point suitable for shaded writing. Write today. 
THE TAMBLYN SCHOOL OF PENMANSHIP 
¥439 Ridge Building, Kansas City, Mo. 


WANT a permanent busi- 
ness profession of your 
own? Then become a foot 
correctionist. Earnings of 
men and women in this 
greatly needed profession 
run as high as $50.-$100. иийй after а few weeks home training 
—not medical or chiropody—easy terms, no further capital 
needed, no goods to buy. 49th year, Write for free booklet. 


ne System of Foot Correction, 62 Back Bay, Boston, Mass. 


Do you want 


. l0 go to College? 
.. or to enter a Profession? 


(Such as Accounting, Architecture, Nursing, Dentistry, 
Teaching, Social Work, Osteopathy, Beauty Culture, 
Optometry, Embalming, Chiropody, Law, Medicine, etc. ) 


. Or get an Office Position? 


_ To get anywhere, you practically MUST finish High School 
FIRST. You can complete our simplified High School Course 
in SPARE time at home, as FAST as your time and abilities 


permit, Equivalent to resident school work—prepares you for 
college, pre-professional examinations, business, industry. 
Standard texts furnished. Diploma. Credit for H.S. subjects 


already completed. Single subjects if desired, Low tuition, easy 
terms. American School, Chicago, est, 1897 d educa - 
| tors. Finish your high school education NOW. Write TODAY! 


High School Course 
af Home | Мапу Finish in 2 Years 


CE ИШ ИЙ ИШ ШИН ИШ ИШ ЕШ ИШ I ИШ ЕШ Û ши 


-- | 

g American School, Dept. H346, Drexel Ave. at 58th St., Chicago 37 

Ё Gentlemen: Send me FREE information covering special train- 

E ing in subjects checked below. No obligation on my part. 

E High School Course [] Diesel Engineering 

g O Cost Accounting for Mfg. [] Drafting and Design 
rehitecture an uilding or Men an omen 

g O Architect d Buildi for M d W 

i [] Automotive Engineering LJ Plastics 

н .] Business Management Г] Private Secretary _ 

|] Electrical Engineering — [] Mechanical Engineering 

M 7 Elec. and Gas Refrigeration O Aviation C] Radio 

W © Air Conditioning Г] Salesmanship 

B г Railway Training O Shipbuilding 

Ё 
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regularly. POPULAR SCIENCE 


TWO FASCINATING BOOKS 
TEACH YOU THIS ANCIENT ART 
MODERNIZED AND UP TO DATE! 
ALL THE TRICKS and MYSTERIES 


EasytoLearnatHome 


How to whip a stronger, heavier op- 
ponent, How to frustrate sudden at- 
tacks from behind, or from any direc- 
tion. How even a weakling can peres 
himself from attacks by hoodlums, bullies, 
holdups, roughnecks. How small women 
can actually paralyze big brutes. How to 
overcome attacks with guns, knives, clubs. 
Learn at home in a few days, howto use 
the power you unknowingly possess tomake 
yourself “‘brave as a lion and strong as an 
elephant.” TWO remarkable books on JIU- 
JITSU reveal the simple ways to prowess 
over superior physical strength. Scores of 
graphic illustrations and pages of clear in- 

structions lead youstep by step to mas- 
ter this ancient art, so that never n 
need you fear physical violence. in a 
week or two, you can amaze yourself 
and friends by throwing men twice 
your size and weight—by meeting and 
overcoming biggermen,much stronger 
than yourself. Men, women, boys, gra 
—all can learn JIU-JITSU quickly. 


G U R ANTEE D ( Achieve this amazing power simply, 

A IL „ quickly. Send your name and address 
today with only $1.29. The TWO books based on JIU-JITSU 
and AMERICAN JUDO will be shipped at once, postpaid. 


C.O.D. shipment 21e extra. If you're not satisfied, return in 5 
days for refund. Turn weakness into strength. Order today! 


JIU-JITSU BOOKS 225.5 HE 


DON'T WAIT UNTIL THE WAR IS OVER! 

Since 1929 Curtiss-Wright Technical Institute has been spe- 

cializing in modern, progressive training for Aeronautical 

Engineers and Master Aviation Mechanics (no flying 
involved). Prepare now for your Aviation Career. 
BE READY! The opportunities are great today 
and will be much greater in tomorrow's Age of 
Flight. ACTI 


CURTISS 
TECHNICAL 


WRIGHT 
INSTITUTE 


GRAND CENTRAL AIR TERMINAL 
GLENDALE 1, CALIFORNIA 
(LOS ANGELES COUNTY) 


Registrar, Curtiss-Wright Technical Institute, Grand Central Air 
Terminal, Glendale (1), California. Please send information 
and profusely illustrated catalogue on Aviation Training. FREE 
‚ ^. Without obligation ,. . Dept. PS-3 


Name. Birth Date 
ZEE. Lu oie مه ص‎ 
ڪڪ‎ eS ——_———- 


Á 


HERE IS YOUR SUCCESS CHANCE 
BE A 


- RADIO-ELECTRONIC 
TECHNICIAN 


gi a 
TRAINS YOU QUICKLY 
FOR WAR AND PEACETIME WORK 


You GET A DUAL-PURPOSE RADIO SET 


The offer I make you here is the opportunity of a lifetime. It’s 
your big chance to get ready for a wonderful future in the swiftly 
expanding field of Radio-Electron- 
ics INCLUDING Radio, Television, 
Frequency Modulation, and In- 
dustrial Electronics. Be wise! NOW 
15 the time to start, No previous 
experience is needed, I supply you 
with Radio Parts which you use to 
gain  pre-experience in Repair 
work. These same Parts are used 
for testing and for Signal Trac- 
ing, etc. 


PREPARES YOU FOR A SEF ZAS i 
BUSINESS OF YOUR OWN. FT 


+ « « Or Good Radio Jobs, Civilian or Military 


The Sprayberry course starts right at the beginning of Radio. 
It gets the various subjects across in a clear, simple way. I make 
it easy for you to learn Radio Set Repair and Installation Work 
‚... ру practical, proved, time tested methods. I teach you how 
to install and repair Electronic Equipment. Soon you'll be quali- 
fied for & good paying job in one of the nation's Radio plants 
doing war work OR, if you enter the Army, Navy, or Marines, my 


training will help you win higher rating and better pay. 
JUST OFF THE PRESS! 
| Developed in the Spray- 
YOURS FREE | berry Laboratory, this In- 
THESE simple, yet efficient 
method for Radio trouble- 
TWO VALUABLE shooting and repair with- 
war. Send for this FREE 
book now while the sup- 
other big FREE book de- 
scribing my  Radio-Electronic 


T! = m 
How To Test and Repair Radio 
structive volume tells 
out use of regular equip- 
ply lasts and along with 
training. Use coupon below. 


Sets Without Meters” 
about an amazingly 
ment made scarce due to 
it, I will send you an- 


aoe 10 MIS 
ш Ка иш m 
Simul ШЕ 


y oC ey 
' wil /7— X MAIL COUPON , 
1 SPRAYBERRY ACADEMY OF RADIO - 
i F. L. Sprayberry, President 

I Box 500ZC, Pueblo, Colorado. E 
E Please rush my FREE copies of “HOW to TEST and RE- Ё 
Ш PAIR RADIO SETS Without METERS” and “HOW to Jj 
E MAKE MONEY in RADIO” [| 
B Nadlüi.c ONE TERE ie ESSE EP A&geca u.s RS a 
L| Address "s & 5 BÀ P P B @ = » B OB 5 B ш M E ш NE RW NB B B ж Ww b B m ^ & ^8 » P P B ва е t 
- ЛЕ LIS X NAE I E O E оа State...... $3 - 


(Mall In plain envelope or paste on penny postcard) 
Кы ки иш иш иш иш пш ви иш иш иш эп эш шш иш иш иш иш иш иш иш иш иш a аЙ 
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Everyone 
who wears 

plates will wel- 
come this free offer. 
CROWN DENTAL 
CLEANEH is ап espe- 
cially prepared antiseptic 
preparation to keep your plates 

clean and help eliminate bad 
breath and foreign substances that 
collect and cause discomfort. 


^. ANNAM 


| 


TIGHTENS FALSE TEETH 
or NO COST! 


HERE'S new amazing mouth comfort without risking a single cent... 
enjoy that feeling of having your own 
æ teeth again. Satisfy your desire for 
JUST STEPS food . . . eat what you want. CROWN 
RELINER TIGHTENS FALSE TEETH 
OR NO COST. PERFECT FOR PAR- 
TIALS, LOWERS AND UPPERS, 
suffer embarrassment and discomfort caused 
by loose dental plates. Apply CROWN RE- 
LINER. In a jiffy your plate fits like new 
and stays that way up to 4 months. Мо 
old-fashioned heating to burn your mouth. 
Just squeeze CROWN from tube апа put 
your teeth back in. They'll fit as snugly 
as ever, Inventor is a recognized authority 
in dental field. А patent has been applied 
for CROWN RELINER to protect you from 
imitators. After vou reline your plate with 
CROWN, take vour false teeth out for clean- 
ing without affecting the CROWN RELINER. 
CROWN RELINER is guaranteed . . . it's 
harmless, | 
It's taste- 
less, Has 
that natu- 
ral pink 
color, NOT 
A POWDER 
OR PASTE! 
DOES NOT 


B R 
IRRITATE. 
If not sat- 
8 isfied even | 
after —: 
months. re- 
turn partly 
used tube 
for full re- 
fund. 


EATS STEAK! 


J. Clements of Algonac writes; 
"My plates were so bad they 
rattled when I talked. Now 
I can eat steaks, corn on the 
cob." E.W.W., of Virginia, 
writes: “I found Crown 
Reliner to be all you 
claim."* Manymoreat- 
test to same excellent 
results. Reline your 
plates with CROWN 
RELINER today . . . 


SEND NO MONEY 


You must be 1006% de- 
lighted or no cost. Тгу four 
months and return for refund 
if not satisfied, 


CROWN PLASTIC COMPANY, DEPT. 1803 

| 4358 w. Philadelphia Ave., Detroit 4, Mich. 

| Send your wonderful Crown Dental Plate Reliner and include the | 
free Crown Cleaner. I will pay postman one dollar plus postage | 


on arrival. If I am not satisfied after four months, I may return 


‘WARTIME PHOTOGRAPHY 


—while preparing tor sound future careers! Trained 
men and women photographers are needed now more 
than ever before. Qualify at largest, oldest school that 
has trained many of today's most successful photographers. Over 600 
N.Y.I.-trained men winning promotion, higher pay in photo divisions 
of Armed Services. Resident or home study courses, No elasses. Start 
immediately. Big FREE book gives details. 


N. Y. INSTITUTE OF PHOTOGRAPHY, Dept. 5, 10 W. 33 St., New York 1, М. Y- 


STUDY AT HOME for PERSONAL SUCCESS and 
LARGER EARNINGS. 32 years expert instruction 
— over 108,000 students enrolled. LL.B, Degree 
awarded. All texts furnished. Easy payments. Send 
for FREE BOOK — **Law and Executive Guidance'' 


AMERICAN EXTENSION SCHOOL OF LAW 
Dept. 39-5 8 East Huron St., - Chicago, Ill. 


Write for my Free Book, “How to Become 
an Expert Penman,'' which shows what oth- 
ers have accomplished by taking my Course. 
Enclose 10c for one of my Favorite Pen 
Points and your name with a beautiful flour- 
ished bird written on a card. Write today. 


T. M. TEVIS, Box 25R, Chillicothe, Mo. 


LEARN CARTOONING 


From my Origional Cartooning Lessons, Send 3 
samples your cartoons for FREE CRITICISM-COR- 
RECTIONS, copy ‘*‘Where to Sell Cartoons'' and 


, p? ; d 
5 =" 5 
' d details of our Cartooning Course FREE, 


ө TEMPLETON STUDIOS, Dept. 12, Elgin, Illinois 
Get into the BAKING BUSINESS 


Bakers make good money! Now 7th Industry in wages! 
Nearly depression-proof. New home study Baking Course € 
qualifies you, Common school education sufficient. If you're 

ambitious, writefor FREE BOOK, “Opportunities in Baking.'" ' 
National Baking School, 1315 Michigan, Dept. 1363, Chicago 


More good jobs now in Drafting. Learn AT 

HOME in spare time (or at our Chicago School), 

Send postcard for FREE TRIAL LESSON and 

see how easy to learn and get a good job. 
CHICAGO TECHNICAL COLLEGE 

C-215 Tech Bidg., 2000 5. Mich. Ave., 16 Chicago, IH, 


FRENCH, GERMAN, OR ITALIAN 


"Learn by listening" to NEW CORTINA RECORDS at 
home, the NATURAL way—quickly, easily, cheaply— 
as thousands have. 


Only 15 Minutes A Day 


Cortinaphone Method famous for 60 years. Most fascinat 
ing. most satisfactory method for learning or perfectin 
yourself in a foreign language. Investigate! 


Sent on 5 Days Approval 
Free booklet—‘‘The Cortina Short-Cut''—tells just what 
you want to know, Interesting, Get it! 


Write Todau--NOW/ 


CORTINA Academy (Language Specialists for 60 Yrs.) 
Suite 123, 105 West 40th Street, New York 18, N. Y. 


partly used tube for full refurd. Please send me-— without obligation— your free booklet, 
i ([] I am enclosing one dollar in payment. same guarantee) | “The Cortina Short-Cut.'' I am interested in (mark): 
| О SPANISH D French [] Italian Г] German 
| ео лс сус сте. " 5 в= E т ш = а ё j 
i 0 ETE OG SES ES SDDS ES ee 1 МАНЕ алаар. AD xo Ra e a C OES A i 
ا‎ uuum nume. Address ........ Cab C, CE oT CE WC CURE a COCA . BA 
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Men and Women, 18 to 50 
Learn This Profession 
in 90 days at Home 


Earnings in the health-giving profession of Swedish 
Massage run as high as $50 to $75 per week or even 
higher. Large full time incomes from doctors, hos- 
pitals, sanitariums and clubs, but many prefer to 
open private practice offices or make good money in 
spare time, You can quality by maning in your own 
home and win your Diploma. Anatomy charts and 
32-page Illustrated Book FREE. Write today. 


THE COLLEGE OF SWEDISH MASSAGE 
DEPT. 370 100 E. OHIO ST. CHICAGO 11 
DEGREE IN 


ENGINEERING 27 MONTHS 


Courses in Aeronautical, Chemical, Civil, Electri- 

INDIANA cal. Mechanical, and Radio Engineering. One-year 

courses in Radio and Drafting Government-ap- 

TECHNICAL Proved Ground School courses. Prep courses without 

iin P Low tuition, Me industrial м 

col pportunity to earn par ving expenses, Enter 
LEGE March, June, September, December. Catalog. 

634 E. Washington Blvd., Ft. Wayne 2, Ind. 

MONEY - 


LEAR maine GARTOONING 


e simplified method that has helped, train аюга of ''Terry 

a Pirates. '! !NaghTubbs,'' Out O Winkle," 
Reg’ lar "Fellers, “Strange ie It j n пе о Agent 
x. 9,*'* and many others. Earn while learnin Rush 10c for Pic- 
ture Chart (to test your abil'tv.) and full details. (State age). 


THE LANDON SCHOOL, 4423 National Building, Cleveland 14, Ohio 


e AUDELS HANDY BOOK OF ELECTRICITY 


H AN DY For Engineers, Electricians, Students and all intere 
Sii iim ested in Electricity. A quick, simplified, ready 
SITE „==... reference, giving complete instruction 

= aaa and practical information. Easy 

to understand. A reliable ац” 
thority and a handy helper 
that answers your questions, 


e INSIDE TRADE 
INFORMATION ON 


The Rules and Laws of Electric. 
ity--Maintenance of Machinery 
A.C. and D. C. Motors~Armae 
ture Winding and Repair-Wir- 
ing Diagrams ^ House Lighting « 
Power Wiring- Cable Splicing- 
Meters- Batteries- Transformers 
«æ Elevators « Electric Cranes « 
Railways-Bells~Sign Flashers 
Telephone-Ignition-«Radio Prine 
сірІеѕ «~ Refrigeration~ Air Cone 
ditioning--Oil Burners--Air Come 
ressors-e Welding, and many 
Modern ap ec explained so 
you can understand, 
1340 PAGES Toget thisassistance for yourself, simply 
2600 ILLUS. filin and mail the FREE COUPON below. 


E THEO. AUDEL & CO. 49 West dant Street. New Vork 
THEO. AUDEL & ÇO., 49 West 23rd Street, New York 
Please send me “‘Audels Handy Book of Practical Elec- 
m for free examination. If satisfactory, I will send 
dee ou Hu in 7 days, then $1 monthly until $4 is paid, Otherwise 


aL Ta Т Pa e "а иле 


E | return it. 
a аш... 
- 
E и Address 
"n и 
READ FON т 
PROFIT! E Referente m T ÉL ÉLUS 
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MEN AND WOMEN! 


Has your war work = you 
an idea for a patentable 


Wie 


An ‘‘invention’’ doesn't 
necessarily have to be а 
complicated, technical mass 
oi machinery . . . most in- 
ventions are the outgrowth 


of an “idea” that someone y— pm ) | 
had to do something better, NL үр 


faster or cheaper. It's pos- 
sible that you've figured out 
a gadget... or an improve- 
ment on a machine... that 
will help someone do it 
"easier, faster, cheaper." 


MAYBE YOU CAN ? 
CASH IN ON IT!! 


The only difference between you and a successful, money- 
making inventor may be that he went ahead and DID SOME- 
THING ABOUT IT! Most professional inventors turn their 
inventions over to a reliable Registered Patent Attorney 
whose trained staff is equipped to secure a strong patent for 
the inventor with the greatest possible speed and at a mini- 
mum of expense. When you hold a patent you have the 
right to exclude others from making, using or selling your 
invention for a period of 17 years... which means that no 
one can cash in on your invention without your permission, 
no manufacturer can make money on it without buying your 
patent or paying you a satisfactory royalty unless he wishes 
to risk a suit in court. Furthermore, most manufacturers 
refuse to consider an invention for commercialization unless 
the inventor has first filed for his patent. Don't let the fact 
that it may be a simple invention bother you... remember 
the paper clip, nothing but a twisted wire . . . but today, 
it is an almost indispensable piece of office equipment. 


NEARLY A HALF-CENTURY of 


Patent Experience--Af your Service! 


NOW is the time to use your initiative! Your first step, 
which costs you nothing and doesn't obligate you . 
is to write TODAY ... right now... for our two big 
books, 64 pages of facts and information, which tell 
just how to go about getting a patent; how to market 
| it; what kind of sketch 
or model is needed; how 
to make a proper dis- 
closure; 115 mechanical 
movements; etc. Do you 
want to cash in on your 
invention? It's UP TO 
YOU! 


Ev 


VICTOR 


VANS & 


Co. 


REGISTERED PATENT ATTORNEYS 


MAIN OFFICE: 840-C MERLIN BLDG. 
WASHINGTON 6, D. C. 


Please send me your books, “Patent Protection'' and | 
"How to Sell an Invention" without cost or obligation: i 
NAME. ——————— — — i 


CILS AND STA LESSOR GA седнаа авалар одан 
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BLACKH EADS 
EXTRACTORZ 


4129/2, 
А. 


Blackheads are 
ugly, offensive, em- 
barrassing. They clog 
pores, mar your ape 
pearance, invite criticism. | 
Now your blackheads can ba 
removed in seconds, seien= 
tifically, and easily, witlt- 
out injuring or squeezing 
the skin. VACUTEX creates | 
a gentle vacuum around the 
blackhead, cleans out hard-ta— 
reach places in a jiffy. Germ 
laden hands never touch the 


SAFE ы SURE | skin. Simply place the direc— 


| tion finder over your black= 
SANITARY head, draw back extractor... 
DAINTY 


and it's out. Release extractor 
FAST 


and blackhead is ejected. 
risk infecti does a a Don’t 
risk infection, order today! 
PLEASANT i 

Ballco Products Co., Bent; A-1103 
516 5th Avenue, New York City 

Enclosed find Ship C. O. D. I 

| $1.00. Send me will pay postman 


Vacutex postpaid. $1 plus postage. — 
My dollar will be refunded if | am not delighted. 


My Personal 
Bervice assures 
вігісіеві confi- 
dence on all 
your patent 
problems. Send 


PATENTS 2:2 


PERSONAL SERVICE kimoa o 


sketch and description of your invention, and $5.00. I will make а 
search and report promptly as to its patentability and send you а 
copy of my 72-page booklet. Or, if you prefer to read my booklet 


first, write today for FREE copy. Registered Patent Attorney. 
L. F. Randolph, 340-D Columbian Bldg., Washington, D.C. 


PATENT YOUR IDEAS [ү 


SEND FOR FREE BOOK e PATI 


[vu MILLER. Registered Pateni “Attorney 
Former Member Examining Corps U. 5. Patent Office 


Weolworth Bldg., Dept. 34-C, New Yerk—Bond Bldg., Dept. 34-C, Washington, D. C. 


Send for my Course on how to develop 


STRONG ула 


Shoulders 


Now only 50е coin ог 60е U. S, Stamps 
Contains 20 pages of illustrations show- 
ing and fully describing exercises that 
wil quickly develop and 
make you gain strength in | 
your Shoulders, Arms, Wrists, 
Hands and Fingers. This is 
Ж really a valuable course of 

dj exercises without apparatus. 
E Individual instruction at my Physical 
Culture Studio, for Health and Strength 


ANTHONY BARKER 


1235-6th Ave.-Studio A (Established 1896) New York City 


Inventions Wanted 
Patented or Unpatented 


Inventions can now be safely sold without patenting 


expense. If you have a practical, useful idea for sale, 
either unpatented or patented, write today! 


Chartered Institute of American Inventors 
Dept. 3, 631 Pa. Ave. N. W., Washington, D. C. 


АТЕМТЕР 


Pus TRADE MARKS 
Registered Patent Attorneys Since Hs 


Write for Free Book and "Certification of Invention" form 


427 SNOW BUILDING, WASHINGTON 1, D. С. 


To make Crowns, Plates, Bridgework, etc., for Den- 
tists. Easy practical way to learn mechanical dentis- 
C at home in spare time. FULL Sn me oF 
s ea S AND MATERIALS INCLUDED WITH COURS 
ere ae Low ROR. Easy terms. Write for FREE BOOK осі 

this шону yas profession that is not affected 

by machine 
McCARRIE SCHOOL OF (MECHANICAL DENTISTRY 

207 N. Broad St. Philadelphia, Pa. 


arm ITALIAN ACCORDIONS 


HAND MADE, Very best. Lowest prices. Buy direct from 
Factory and Save Money. Send name and address for 
FREE catalog. 

ITALIA & Р. SOPRANI ACC. MFG. CO. 
323 W. POLK ST., DEPT. Р5-3, CHICAGO, ILL. 


IT’S FUN TO DRAW 4> 


A Complete Self-Instruction b! 
Course in 9 Divisions of Art! 


Anyone who has learned to write, can learn to draw! This | 

helpful book removes the mysticism that has surrounded 

art. By reducing the elements of drawing to its simple i 
steps, it teaches THE BEGINNER to draw, and then to ad- 

vance into more difficult subjects. For the practiced artist, it i 

is a source book and veritable mine of information. This LZ 
book guides you from the first stroke on paper to selling the 
finished art work. Includes specificinstruction, advice, tricks, 

on—Still Life, Animals, Human Figure, Art Anatomy, Faces 

and Portraits, Lettering, Layouts, Cartooning, Advertising 

and Commercial Art, Illustrations, Color in Art, etc., etc, 

includes glossary of Art Terms, Supplies, Types of Work. 

Profusely illustrated with over 1000 ARE DM SPECIAL 

and DRAWINGS!-The price is only $1.0 

the pleasure is a thousandfold. Money Back $ | OO 

Guarantee, Write NOW 


Knickerbocker Pub. Co. Dept X26 16 Greenwich 51. NewYork6,N.Y. 


mmm) 
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k of a high 5С pare 


by lac | your 5 
ё een to high school in y 
with ! 
time—in your Mem 


home. 


Send for Free Booklet 


INTERNATIONAL 
CORRESPONDENCE SCHOOLS 
Box 7673- K, Scranton 9, Penna. 


POPULAR SCIENCE 


HOW TO GET ANO KEEP 
GOOD 
EYESIGHT 


Do you want perfect 20/20 vision? Would 
you like to throw away your glasses? Great numbers of men, 
women and children have improved and strengthened their 
eyes by using the famous Ross-Rehner Method, a tested and 
proven system of home eye exercises for correcting near- 
sightedness, farsightedness, color blindness and astigmatism. 


Get Better Eyesight —Without Glasses 


Now you can get the entire system, pro- 
fusely illustrated, including a complete 
Eye Testing Kit, with charts to show 
weekly improvement. If your book store 
does not have it, send one dollar. Deliv- 
ered postpaid, subject to return in 5 
days if you are not satisfied, Order today. 


HALL PUBLISHING CO. 
BLOOMFIELD HILLS 4, MICHIGAN 


» BUILD A BOAT from 44 Designs 


Speedboats, Hydros, Outboards, Sails, Cruisers. 
Imagine! Not One. Two or Three—But, 44 
BOAT Plans—By Famous Boat Designers from 
MOTOR GOATING Magazine. 

easy 


E Over 
| i . to- Sol ow Dia- 
= prams, Plans and 
arge Blueprints | | 
to Help You Bulld A Boat, Thousands 
Satisfied! Меер 44 Boat Plans 5 Days DOODLEBUG -12-FT. 
| i * 


—If Not Pleased 100% Return for Re- 
fund. Fair Enough? Send .$3.00 Check, 
M-O Today! Postpaid. Posteard brings it с.о. D, plus postage & 
Either Method is скау CER ORDER TODAY! 
zo Н CENTURY 1 BOOK co. 
ept 


Free Book 


MOUNT BIRDS, ANIMALS, FISH 


Yeo FREE. Explains Taxidermy. Tells how to learn 
home by mail to mount birds animals es L, 
ekins and furs Great f for MEN an . Fun! Also 
arn money in s LN -a 


igr ires booi сашты acp iis 


DRAFTSMEN 
NEEDED 


SAVE YOUR EYES 


fee. 


8532 Vanderbilt Ave, Detroit 17, Mich. 


* 


Industry is clamoring for 
more draftsmen for the 
lob can't start until plans are 
drawn. Buildings. airplanes, machines, 

guns, tanks, bridges, all start on the draft- 
so it’s no wonder that every good draftsman 


ing board, 
has a fine job. Yes, more draftsmen are needed NOW. The 
pay is g and the opportunitles for advancement great. 


Learn at Home in Spare Time 


Begin now to turn spare hours into money. Be a draftsman. 
the connecting link between a mechanic and an engineer. 
Enjoy the wonderful opportunities for promotion that exist 
now. No experience or artistic talent is needed. You don’t 
have to leave your present job while learning. Usespare time. 


— me -—  — a—— Eee ee н н онн нн A 


American School, Dept. DD346, Drexel Ave. at 58th Street, Chicago 37, lil. 


Gentlemen: Send me FREE information covering special train- 
ing in subjects checked below. No obligation on my part. 


O Drafting and Design Electrical Engineering 


| for men and women Diesel Engineering 

| Cost Accounting for Mfg. | High School Course 

| ] Architecture and Bullding Plastics 
Automotive Engineering Mechanical neering 
Business Management Aviation Radio 


Railway Training O Shipbuilding | 


NONÉ iiv ran 


Р тог. ea ү ИЛИНҮҮ AR RS a LEE SEDES 
! "u = 


+ x 
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“PIL show YOU 
how to make yourself 


COMMANDO -TOUGH 


. . in double- 
quick time 


ИТҮ = 


... OR IT WON'T COST YOU A CENT!” 
says George 4). Jowett 


WORLD'S GREATEST BODY BUILDER 


Let me prove to YOU that you can put inches of dynamic muscles 
on your arms! Add inches to your chest! Broaden your shoulders 
and power-pack the rest of your body. I can do for you what I've 
done for thousands the world over, including many officers and 
men now in the U.S, and British Armed Forces! 


GIVE ME 10 MINUTES A DAY! 


111 Show You My Secrets Of Body Building 


I help you learn the **Progressive If you want a physique that will 

Power Method'' through which I re- Inspire respect Кел men, ang 
built myself from a physical wreck pamitatton rom women ,. . ACT 
to the holder of more strength rec- LIKE A HE-MAN! Decide at once! 
ords than any other living athlete The famous book, ‘‘Nerves of 
or teacher! No matter how skinny Steel—Muscles Like Iron'' will 
or flabby you are, you can learn be included FREE! Priceless for 
my methods right in your own home. the strength fan! Full of photos 
of marvelous power-bodied men 
who will show you what Jowett 
has done for them and how he 
can do the same for you. Reach 
out . . . Grasp this Special Offer 
today! 


шы in Institute of Physical 


230 Fifth Avenue 
Dept. 363 
New York 1, N.Y. 


Through my proved secrets I show 
you how to "qiu your power, 
inside and out, until YOU are fully 
satisfied that you are the man you 
want to be, ''The Jowett System,'"' 
says R. F. ‘Kelly r. Physical Director 
of the YMCA. Atlantic City, *“1в the 
greatest in the world!'' 


PROVE TO YOURSELF 
IN ONE NIGHT! 


Send only 25c for test Course, 
“Molding a Mighty Arm.'' Read it 
the evening it arrives—learn from 
experience the thrill you can give 
your muscles! 


SEND FOR THESE FIVE FAMOUS 
COURSES IN BOOK FORM 


ONLY 25c EACH 
or ALL 5 for $1.00 


BOOK WITH PHOTOS OF FAMOUS STRONG MEN 
MAIL COUPON’ NOW 


Jowett Institute of Physical Culture 


230 Fifth Avenue, Dept. 363, New York 1, N.Y. 


George F. Jowett: Your The" cour looks good to me. Send 
by return mail, prepal the courses checked below, for 
which I enclose ( , Include FREE book of PHOTOS. 


George F 
reas O All 5 courses for.... $1 


Champion s! Г] Molding a Mighty Arm 25c 
h 
Champions O Molding a Mighty Back 25c 


п Send all 5 C.O. D, 
than $1 sent C.O 


O Molding Mighty Legs 25c 
O Molding a Mighty Grip 25c 
O MoldingaMighty Chest 25c 


(51 plus postage.) Mo orders less 
D. 


(Print name) 


.„АЕе............ at 


арава аана аена 


ADDRESS sascusubuuupuS had Oe TTR Ree REE Ee ee EE TEES 
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4 PAINTING SIZE 


PETTY GIRLS 


DIRECT FROM THE ARTIST И 


4 BEAUTIFUL GIRLS 77, * | 
REPRODUCED IN 2; — 
TRU-LIFE COLORS | p 


e Bathing Girl e Boudoir Girl 4 0 
e Mirror Girl e Sunshine Girl — 


Masterpieces from the palette of George Petty 
four different rirls with the alluring, 
shapely figures that Petty has made famous . . . 
faithfully portrayed in rich colors by photo- 
lithography on heavy paper. . . large візе 
(1 x 115 ft.) . . . ready to frame or pinup. , 
shipped to reach you fresh and unfolded 
(special packing used for overseas orders) . . . 
NOW obtainable nowhere else , . . your money 
back if you are not delighted . . . all four pic- 
tures for only $2.00 for the set, postpaid . . . 
supply limited, order 
today from— 
GEORGE PETTY 
1224-A Mound Avenue 
Racine, Wisconsin 


SERRE EE SRE SEES eeeeee UU ILI, 
GEORGE PETTY | 
1224-A Mound Avenue, Racine, Wis. 


I enclose $2 O Money Order O Check O Cobh fot | which 
please send to the address below 1 set off Pey Girls 


= ; 
haope yeaa poy TT 
—— H—— — ——————— ————— 


JUST OUT—FOR THE MAN WHO 
WORKS FROM BLUE PRINTS 


“The Blue Print of Today is 
the Machine of Tomorrow." 
AUDELS ANSWERS ON 
BLUE PRINT READING cov- 
ers All Types of plan reading 
including AIRCRAFT & SHIP 
BUILDING — tells How to 
Easily Understand Working 
Drawings. 

What to look for first. Tells 
what each Line and each Sym- 
. bol Means. The relation of one 
part to another. How to Under- 
stand Scales & Specifications. 

How to Make a Sketch. How to 
СОИ t e E RO DAR M ied 
z. / Mechanic, Builder & Draughtsman—352 
WAA pages—It’s New, Comprehensive. Fully 


UM oia i rar e rir ҮЛ vA A A AA s. TI 


Illustrated. Gives Short Cuts. Helps, Hints, 
Suggestions. Questions and Answers. 


ASK TO SEE IT! v | 
(To get this assistance for yourself, | 
simply fill in and mail coupon today. 


Please mall RUDELS BLUE PRINT West aard SeN 


г.г 7 еее a a лаа aan ig 
ins ыш сыыс а аныш meh fon tcm на d S se Sc ый = = = = = 
КИНИ лаа mr an d bs C жан eda p od in en, i а i i r 
Company. „=== === = === —€———————— PSM 


Соу War Savings Bonds and Stamps regularly. 


WITH EVERY COPY.OF NEW COURSE ON 


COMMANDO HOSTS 


You don't know Jiu Jitsu if you haven't had this amazing 
new book by Irving Kahn, Marine Corps Instructor. Con- 
tains more than 150 photographs and drawings, Reveals 
complete facts about Malay Jungle Fighting with vicious, 
deadly holds, ''throws'' and blows made possible by New 
Choking Stick technique, Never before published, Practice 
Choking Stick FREE with course if you hurry, Send name 
and address. We will ship this astonishing book AND 
your full size, 18 inch Choking Stick COD. Pay postman 
only $1.98 plus postage, Money back if you return outfit in 
five days. This is no child’s play, but the genuine Com- 
mando method for use when real fighting tactics are neces- 
ry „59098 т пар гетй address now. Be master of the 
an 


WILCOX & FOLLETT, 1255 $. Wabash Ave., Dept. 33, Chicago, (5). 


What Every Mason Wants 


We have Masonic books and lodge sup- 
plies for Blue Lodge, Chapter, Com- 
mandery, Scottish Rite, and Shrine. 


OUR RITUALS ARE USED THE WORLD OVER 
Send for free catalog of book5 and rituals for Masons, Odd 
Fellows, Knights of Pythias, Knights of Columbus, Elks, etc, 


EZRA A. COOK, Publisher, P. O. Box 796, SF, Chicago 90, III. 
AWAKEN YOUR HIDDEN 
Mind-Power with my Mind-Stimulator; | = 
develop a new, faster mind for this new, — 
faster age. — | 
Folder FORGING AHEAD FASTER free. Ê 0 W J R 
SELF-ADV. INST., 185A-W. Godfrey, Phila. 20, Pa. | 
, Ine. SIG KLEIN (Est. 1865) 
FAT MEN S SHOP S2 LP srd Ave. New York, N.Y. 
EVERY EAR, all styles and 
weights. to ES OG: SHIRTS. a io "oor and work, to 
SIZE 21 neckband; SWEATERS. all tvpes, weights, ro '84; 
PAJAMAS— ROBES to 70; Ex-Long HOSE to 18; ORT 
K COMBINATIONS. — WIND 


COATS SLAC KERS — 
TROUSERS — OVERALLS — BELTS — NECKWEAR Mail-orders 
carefully filled. Illustrated Circular FREE on request. 


RAISE GUINEA PIGS 


MAKE MONEY. Thousands needed— War 
demand great. We supply breeders and buy 
the young. Write today for FREE illus- 
trated bulletin. RESEARCH SUPPLY CO., 
Dept. D-8, 2436W. York St., Phila. 32, Pa. 


HOME TRAINING FOR 


Mathinisis 


Beginners and old-timers rave over 
this easy war-time speed-up 


* — yee Е 
put redd 
р Е 
уез” 
TRAINING COURSE | : 


Total Price $12.50—Easy Terms 


Now for the first time the world 
of machinery is concentrated in- 
to a complete 3-volume course. 
Vitally necessary for all Machin- 
ists. Quick Training Course for 
beginners who seek good pay 
jobs in Machine Shop Work. 


HUNDREDS OF DRAWINGS iY 
AND TIME SAVING CHARTS | "wwe _ 


This training at home is compara- 
ble to the practical fundamentals 
learned by resident students at fa- 
mous National Schools. Easy to fol- 
low and understand. Machine tools 
completely described and demon- 
strated. Measurements and Gauges, 
Drill Press operations. Milling Ma- 
chines, Shapers, Planers, Grinders, 
Blueprint Reading and Drafting. Hun- 
dreds of other subjects essential in 
your daily work leading to better pay. 


National Schools, Dept. C-2 
4000 S. Figueroa Street 
Los Angeles 37, California 
Ship me for examination Modern Machine Mathematics Texts. 
Shop Training Course, 3 vols., plus gifts. MAIL THE COUPON NOW! 
Within 7 days I will either return shipment or mall vou $3.00 and 
$3.00 a month until $12.50 is paid (final payment $3.50). Save 


10%. Deduct $1.25 if you enclose cash ($11.25) with this coupon, 
Same return privilege. 


For Prom tness 
" Drafting Le 
Machinist's Dic. 
tionary, 


Name... 


ваза à à B = к B û B d HÀ WP b B # та P B 28 E bo d BÉ P & 5 B PB B S 5 B 5 b ec OR B B OB 5 Bob E 
" B ^" МЕ BÀ b à& B b B b B 4 4$ BP B 5 БЕ à P v b B à 


City and State. .......... ——— — 


sit 5& 5 5 BR à og 


Classified Ads only 35c per word per insertion, payable in advance. Mini- 


mum ad 10 words. 


To be included in April issue copy should be in our 


office by February 8th. April issue on sale March Ist. 
POPULAR SCIENCE MONTHLY —351 FOURTH AVE.—NEW YORK CITY iO 


ADVERTISING 


ising Results For Баје’ free. Baker 
gency, 3302 West Dodge, Omaha, Ne- 
asra 


ADVERTISE Profitably: $20.00 reaches 

5,000,000 Sunday newspaper readers with 
24-word ad. Newspaper, magazine, mailing- 
list ratebook free. Chicago Advertising 
Agency, 20-PS West Jackson, Chicago 4. 
ADVERTISE: 24 words, 149 newspapers, 


$6.00. Lists Free. Advertising Bureau, 
4515-P Cottage Grove, Chicago 15. 


LOW-Costing Most effective inexpensive 


advertising, Van Scoy, 1501 W. 11 Place, 
Los Angeles. 


24 WORDS 30 newspapers $2.00, Goodale, 
37 Gardner, Vallejo, California, 


AGENTS WANTED 


SELL through agents? Your ad in this 
column will reach capable, ambitious 
men who are interested in 


tails to О, К. Kelly, Classified Section, 353 
Fourth Ave., N. Y, C. 


SCHOOL Seniors—Sell America’s most 

beautiful, distinctive Graduation Name 
Cards Positively highest commission. Low- 
est prices. Free sample kit. Printcraft, 
1423 East Elm Street, Scranton, Pa. 


SILVER Plating and Polishing Liquid, Ap- 
ply with cloth. Cleans,  silverplates, 
olishes, one rubbing. Renews silverware 
ewelry, musical instruments, automotive 

trim, kitchen and bathroom fixtures, chan- 

ee etc., like new, NuSilver, Aurora 
inois. 


AMBITIOUS School Seniors—Sell Class- | 


mates the ''tops" in graduation name 
cards, Best commissions. Free cards. Agen- 
cies going like wildfire, Hurry! Craftcards 
Box 235-M, Pittsburgh 30, Pennsylvania. 


EXCELLENT Sideline for Printing Sales- 


men. Decalcomania Name Plates in small 
quantities, Also, make money applying 
Initials on Automobiles, Free Samples. 
о. 1483 Washington, Boston (18), 
ass. 


GOOD Paying Business Silvering mirrors, 

Plating autoparts, reflectors, bicycles, 
bathroom fixtures, etc., by late method. No 
tanEs or shop required, outfit furnished. 
Free Booklet. Gunmetal Co., Ave. G, De- 
catur, Illinois. 


SELL 50 for $1.00 name imprinted station- 
ery—íree samples. Odd cards 215c. Fast 
selling line Everyday Greeting Card assort- 
ments 35c up. Cards for Boys and Girls in 
service. Special offer. New England Art 
Publishers, North Abington, Mass, 


BIG Money taking orders; shirts, ties, sox, 

pants, jackets, sweaters, shoes, uniforms, 
etc. Sales Equipment Free. Experience un- 
necessary, Nimrod, 4922-AV Lincoln, Chi- 
Cago, 
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TAKE orders for new, sensational Plastic 

Lifetime Reproductions of any photo or 
negative. Amazingly beautiful, Big earning 
opportunity. Part or full time. Get details 
quickly. Quaker Service Co., 914 Walnut 
St., Philadelphia, Pa. 


WRITE today for prices on our Tonics, 
Herbs, Liniments, Ointments, Tablets, 


Soaps, Vitamins in Liquid or Tablet form; | 


anything and everything you need at lower 
prices, Celtonsa Medicine Co., 1016 Central 


Ave., Cincinnati 2, Ohio Dept. P.S. 


WRITE for big package actual sample fab- 
rics and styles Absolutely Free: dresses, 
lingerie, po shirts, etc. Take orders. 
Commissions b g. Send no money. Write 
for your Free line today. Melville Com- 
pany, Dept. 3848, Cincinnati, Ohio. 


SELL Dresses at Low Prices. Hundreds 

sensational bargains. Actual samples 
free. Send dress size, age. Harford, Dept. 
B-353, Cincinnati, Ohio 


AGENTS—300% Profit selling Gold Leaf 


Window Letters; stores and offices, Free 


samples. Metallic Letter Co., 437 N. Clark, | 


Chicago. 


LICK After-war layoffs! Start own busi- 
ness; home, Office. Booklet describing 


"Collection of 127 Tested Plans'' free, Elite | 


Co., 214A Grand St., New York. 


MAGIC Cleaner and laundry soap deal. | 


` Hotter than a firecracker, Big profits! 
Sample free.  Uco, 5007 Irving Fark, 
Chicago. 


FREE Water and our concentrates, makes 
flavors, lotions, shampoos, 72 products, 
labels, bottles furnished, Qualco, F-20030 
Russell, Detroit. 000 
MAGIC Shopping Bag. Sells like wild, 
Magically turns purse into roomy shop- 
ping bag. Handy, compact. Samples sent 
on trial. Kristee 133, Akron, Ohio, 
GOLD Lacquered window sign letters, New 
styles. Absolutely beautiful, Free sam- 
ples—catalogue, Atlas, 7941 Halsted, Chi- 
cago. 
POWERFUL Mile Stretcher! Increases 
mileage—power. 400% Profits! Guaran- 
teed. Thermopower, Peoria 4, Illinois. — 
CATALOG Free! Salesboards, Novelties, 
Diverso, 617 N. Second, Milwaukee, Wis- 
consin. | 
STATE Organizers for National Service 
Organization. $100.00 cash required. E 
A. Dibrell, Weslaco, Texas. 
BOKO, Jonestown, Miss., kills trees and 
sprouts,—Enough for gallon $1.20. 
PLAYING card game, 250% profit. Sample 


game 25c. Box 842. Denver 1, Colorado, 


ANTIQUES, RELICS 
. INDIAN GOODS 


4,000 BARGAINS; Indian Relics, Antiques, 


Fossils, Minerals, Coins, Antlers, mount- 
ed birds, No. 9 Catalog 10c, (Photographs- 
many). Heike, Wenona, Illinois. 
SWORDS, rapiers, daggers, pistols, armor; 

illustrated catalog, 25c. Robert Abels, 
86015 Lexington Ave., М. Y. B 
PREHISTORIC Stone Tomahawk $1.00. 100 

good Prehistoric Arrowheads $3.00. List 
free. Lear’s, Glenwood, Arkansas. 
25 GENUINE Indian Arrow heads, $1.00. 

Catalog. Geo. Holder, Glenwood, Ark. 


345 ANTIQUE Firearms, Swords, Rifles, 
Muskets, Cartridges. Catalog (Photo- 
graphs-Most) 10с. Heike, Wenona, Illinois. 


ARCH SUPPORTS 
BIG Profits Make and fit arch supports. 
Particulars. Julis Corssen. 3609 Texas, 
St. Louis 18, Mo, 
AUTHORS SERVICE 
PRESS Identifications for accredited writ- 


ers photographers everywhere. Press 
Supplies, 1934-S Eleventh, Washington 1, 


AUTOMOBILES 
SENSATIONAL Auto Racing Books. ''Auto 


: 181 pages, 
16 pictures, Read about Rickenbacker, 
Murphy, Lockhart, Resta, Burman, De 
Palma, others. Early race cars Ford 999, 
Oldfield’s Benz, Winton Bullet, two cylin- 
der Ford, Stanley, Locomobile, White, Lo- 
zier, Premier, Chalmers, $2.50, ‘‘Auto Rac- 
ing", fourth or fifth editions $1.10, (all 
. Prices include reprint illustra- 


Calif. 


MOTOR Auto Repair Manual—up-to-date 

repair, service, tune-up guide for every 
make car built since 1935! 1000 illustra- 
tions. 640 pages. 450 charts, tables. 200,- 
000 facts, based on 150 official shop 
manuals, Indexed, Used by Armed Forces, 


Ave., New York 22, М. Y. 


SUBSCRIBE English automobile maga- 

tines. Information British automobiles, 
past, future, racing, mechanical, war mod- 
els, engines, illustrations. Interesting, in- 
structive, educational. Either ‘‘Motor’’ о 
“Autocar”. Published weekly. $10.00 year- 
ly. $5.50 six months. Sample copy post- 
paid 50c. Clymer, 2125 W. Pico, Los An- 


SAVE Gasoline and your Motor. Improved 

Octane Hywerlube, the Synchronistic Hy- 
perlubric Motor Fortifying Super Fuel En- 
ergizer, Send One Dollar for 900 Miles of 
Octane Hyperlube Motor Maintenance. 
Agents wanted. Money Back Guarantee. 
Hyperlube Co., Box 46 Long Island City, 
New York. 


SAVE Gas—With ‘‘Moto-Purr,’’—new 

scientific, laboratory-tested, tablet. Users 
report saving gas up to 40%. Results guar- 
anteed. $1.00 package treats 140 gallons. 
Liberal supply 25c. Free literature. Moto- 
Purr Distributors, Ames Station, Omaha, 
Nebraska. 


WHIRLGAS Turbinator, $3, gives cyclonic. 

vaporizing whirl to carburetor mixture 
entering motor, thereby permitting carbu- 
retor readjustment for economic motor oper- 
ation. Wrench installs 15 minutes. Send 
auto make, year, Refund guarantee. John 
Hanley, 5719 Loraine, Detroit 8, Michigan. 


Buy War Savings Bonds and Stamps regularly. 37 
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SCIENCE 


AUTOMOBILE Racing Book, Fifth Edition 

—Revised. Tells how to build dirt track 
bodies, frames, engines. Records, super- 
chargers, rules, formula, plans, stock con- 
versions, roadster racing, fast Fords. $1.00 
postpaid; $1.15 C.O.D, Ray Kuns, Depart- 
ment 274, Madisonville, Cincinnati, Ohio. 


THIS Victory Gasoline Economizer will in- 

crease your mileage on any car to 31% 
or better, Send 25c coins for complete de- 
tailed instructions, diagrams. Modern Ad- 
ee G.P.O. Box 674, New York 1, 


1944 IGNITION Supercharger $3.50. Quick 
starting. Mileage, Pep. EG Sales Mfg. 
Co., 60 John St., New York 


RENEW car batteries inexpensively. In- 
structions $1.00. Popular Service, Ra- 
cine, Wisconsin. 


AUTO SUPPLIES & EQUIPMENT 


IF your auto supplies or equipment will 

hel Popular Ecience readers protect their 
cars for the duration, they're interested in 
buying from you. Advertise your product 
in this column for real results! Rate is 
only 35c a word for over 700,000 circulation. 
Classified Section, Popular Science Month- 
ly, 353 Fourth Ave., N. Y. C, 


CLYMER Chromed spotlight for automo- 

biles, motorcycles, boats, hunters, trigger 
switch, pistol grip. very powerful off any 
6-8 battery, $5.00 postpaid. California 
combination set dual mufflers, V-8 and 
Mercury, saves gasoline. beautiful deep 
tone. $20.00 complete. Clymer, 2125 W. 
Pico, Los Angeles 6, Calif, 


DIESEL conversions for auto, tractor, and 

Marine engines. Cheap installation. 
Wonderful performance. Proven factory 
method. Different and better. Costs noth- 
ing to investigate. Write for free circular 
No. 3, Harrington Company, 201-204 Man- 
chester Bldg.. Portland, Oregon. 


OPERATE cars, trucks, tractors, motors, 

with wood or coal gas, 15 cost of gasoline: 
extensively used in Europe. Complete de- 
tailed instructions $1.00. W.M. Cross, 
Lone Rock, Wis. 


1,000 MOTORISTS needed to make gas 

saving test, Up to 30°. savings, For 
free test offer write Vacu-matic Carbure- 
tor Co., 7617-909 W. State St., Wauwa- 
tosa. Wis. 


SHORT Of Gasoline? Make your own gas 

from water and wood, coal or coke. Op- 
erate engines at fraction of usual cost. 
Complete instructions $2. Matthews Mfg. 
Co., PSM. Calgary, Canada. 


DIESEL conversion: Agents wanted, easy 

installation, 25-50” mileage increase, 
burns kerosene straight $39.50. Buckley 
Company, Taunton, Mass. 


GASLESS Gas! Quickly: 
pounded. Formula, 25C, 
Covington. Kentucky. 


AUTOMOBILE Fuel without gasoline. 
Guaranteed formula: send $1 
United Research, Box 131, Orange, N. J. 


USED parts (Guaranteed) All cars. De- 
scribe needs fully: immediate reply. Vic- 
tory, 2439!4 Gunnison, Chicago. 


EVER paint with Gravy? It’s just that 
easy to retread vour tires! Details for 
stamp, Betke, Box 699, Borger, Texas. 


AVIATION 


AVIATION is of prime interest to many of 

the 748,593 Popular Science readers! Ad- 

vertise your product or service here to get 

your share of business from these aviation 

enthuslasts, Write for details today. Classi- 

еа Manager, 353 Fourth Ave. New York 
У. 


Easily Com- 
Duffy, M47. 


BUILD and fly your own motorcycle pow- 

ered monoplane, home. Easy, cheap. 
Tested plans, guaranteed, $1.00. Aerotech, 
Dearborn, Mich, 


WACO 10, $150; Taylor Cub $195; Aeronca 
$350; Cessna Glider $30. 100 others, Send 
25¢ for Winter War-Bargain Directory, 
Used Aircraft Directory, Athens, Ohio. 
a SPIE e 


BABY CHICKS 


TERRE UN SE MEUS س ا او‎ 
BABY Chicks $4.75 100 Postpaid. Empire 
Hatchery, Seward, N. Y е 
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today. | 


Opportunities 


BATTERIES, GENERATORS, ETC. 


EDISON Batteries: Power, Light, Five year 

guarantees, Fifteen year life. Complete 
lighting equipment. Free literature, See- 
Jay Company, 321 Yonkers Avenue, Yon- 
kers, New York. 


BOATS, OUTBOARD MOTORS, ETC. 


FULL size, cut to shape boat patterns, 

blueprints. — 712—38 feet. Illustrated 
"Build a Boat” catalog, 10c (coin). “How 
to Build Boats'" book, $1.00. Cleveland 
Boat Blueprint Co., Station A-77, Cleve- 
land, Ohio. 


MARINE Power—Easily convert any Ford 
motor (domestic and foreign) with Osco 
parts and kits. Complete catalogue 25c 
(coin). Osco Motors Corp.. 3627-29P М. 
Lawrence St., Philadelphia, Pa. 


OUTBOARD Motors. Used and Rebuilts. 
Save money. Used parts. Bargain list 
free. Crandall-Hicks, 955 Commonwealth, 


Boston. Mass. 
BODY-BUILDING COURSES 


PHYSICAL Perfection course $1.00, 1000 
Strong Men, Sid's System, DPSM, South- 
gate, Calif. 


SUPER System of Natural Physical Train- 
ing. Free booklet, Harry Good, 3261-P5 
Watson Road, St. Louis 9. Missouri. 


BE strong, muscular, full of pep. Amazing 
new bodv-building course. Write Olympic 
System, Waterville, Me. 


MAKE Barbell Broaden Shoulders. 8 exer- 
cises 50c, Lear, 1504 Pershing, Daven- 
port, Iowa, 


BOOKS, PERIODICALS 


MOTOR Truck Repair Manual—step-by- 

step instructions for service, repair jobs 
on every make truck built since 1936, Cov- 
ers Gasoline, Diesel engines, all basic ad- 
justments, repairs. 300,000 facts, based on 
Official shop manuals. 1400 pictures, dia- 
grams, 905 pages. Indexed. Used by 
Armed Forces, Schools. £8, $2 after 7 days 
and $2.00 per month for 3 months, plus 35c 
postage. Return for refund in 7 days if 
not satisfied. MoTor Book Dept.. Desk 
99C, 572 Madison Ave.. New York 22, N. Y. 


MAGAZINES—Business, Vocational, Diver- 

sion. Current single copies only. Choose 
from 566 different publications,. covering 
advertising, automotive, aviation, building, 
dairving, health, hobbies, insurance, metal- 
working, music, poultry, printing, radio. 
refrigeration, sports, Watch-making and 
more than 150 other fields. List with 
prices free. Commercial Engraving Pub- 
lishing Co., 34S North Ritter, Indianapo- 
lis 1, Indiana. 


WEALTH—Enowledge—Health, Books You 

Need, ''Successful Treatments for Lame 
Feet''—$1.00, ‘I‘f Its Wealth You Want''— 
$1.00. Hollywood Folder Free with each 
order, Trade Books—Home Study Courses. 
Prepare vourself for a job after the war. 
Details Free. Spencer Publications Sales, 
Box 2722, Los Angeles, California. 


PUBLISHERS! Here is a profitable market 

to sell your books! Popular Science read- 
ers buy all kinds of books. Ask us for 
proof and full facts. We'll show you how 
to get more business! О, К. Kelly, Man- 
ager, Popular Science Classified, 353 Fourth 
Ave. New York City. 


DUAL Perpetual Calendar, All Julian. 

Gregorian dates Year One into indefinite 
future in few seconds. Scientific marvel 
endorsed by Mount Wilson Observatory. 
Twenty cents. No stamps, Cerulean Foun- 
dation, Kernville, California. 


ANY Book (New, Used, Out-of-print, Rare) 

promptly supplied! Lowest prices! Send 
for free bargain catalogue! Old Prof's Book 
Shop. 818 Arcadia Court, Pontiac, Mich- 
gan. 


CHINESE Physicians, Secrets, 185 pages, 
rare illustrations, unpublished truth, 
secret healing arts, peculiar custom. $1. 
Write Загон Lui, Box 6227, Metropoli- 
tan Station, Los Angeles, California, 


EDUCATIONAL Books sold cheaply or rented 

for small fee, Books bought. Money back 
guarantee. 4,000 Bargains. Catalog Free. 
(Courses Bougbt), Lee Mountain, Pisgah, 
Alabama. 


Buy War Savings Bonds and Stamps regularly. 


AMAZING Bargains! Slightly used En- 
cyclopedias, Reference, Technical, Adult 

books. (Bought, sold, exchanged). Catalog 

не. Clifton, 2233 Capitol Station, Austin, 
exas, 


HOT-Stuff! Stories, poems, folders. Collec- 

tion 40 pieces, $1.10, Descriptive folder, 
sample, 10c. Johnell, 9821 Dequindre, De- 
troit 12, Mich. 


"PIN-UPS'', 180 Gorgeous Girl Subjects! 
Huge Bargain Pack $1.00. Clover Novel- 

ty Cope, Dept. 31-GG, Hollis 7, New 
ork. 


BOOKS. (out-of-print, new, used) quickly 

supplied, many 35с bargains. Catalogue. 
T. Jamkowski, 18870 Marx Ave., Detroit 3, 
Michigan. 


HELPFUL Books for your trade, hobby or 

business. Lists on any subject free. 
Helpful Book League, 1239 Broadway, New 
York City. 


“HOW To Feel Better and Look It." Prac- 
tical exercise health book, $1.98, Kassin, 
89 Louisa, Brooklyn, N. Y. 


“ROCKETS—New Trail To Empire!” Fas- 
cinating! Complete! $2.00, R. L. Farns- 
worth, Glen Ellyn, Illinois. 


5 MOST read mail order magazines, 20c. 
Armand Cartier, 695B North, Pittsfield, 
Mass. 


LEARN powerful exact mental telepathy. 
Write Elgin, 912 Benton, Nashville 4, 
Tennessee, 


PHOTOGRAPHS! Pictures! Books! Latest 
lists—dime—Nu-Art, 2041 East 21st, Oak- 
land 6, California. 


25 ARTISTIC Pictures; 
Novelties 50c. Western Sales, 
Hill, Los Angeles 14. 


“A RATIONAL View of Life'—$1, 
jamin Seibert, Urbana, Ohio. 


ADULT books. Sample and catalog. 10c. 
Alstone, 290 Lunenburg. ass. i 


ADULT Books:—Catalog, Sample 25c. Le- 
favor, Box 571, San Bernardino, Calif, 


BUILD IT YOURSELF 


TO get more business, advertise your 

"huild-it-vourself'' projects in this col- 
umn! Popular Science readers like to make 
and do things. They may be interested in 
your offers, Tell them your story for only 
35c a word. Mail your ad to Classified 
Section, Popular Science, 353 Fourth Ave., 
New York City. 


GARAGE door opener with dash board 

control Perfect control without costly 
radio or photo-electric apparatus. For over- 
head, swinging, and sliding doors. Made 
with simple hand tools, Illustrated plans 
$1.00. Kaytor Lab's, 11088 Eve Avenue, 
Lynwood, California. 


AMAZING gasoline motor using few parts. 
Plans $1.00. Katcher, 186 Rutledge 
Street, Brooklyn 11, New York, 


BUSINESS OPPORTUNITIES 


HAVE You A Good Idea? We have modern 

metal manufacturing equipment in a 
new, well-equipped factory and a live 
young organization capable of merchandis- 
ing any purposeful products. Our financial 
rating is high. If you have developed a 
peace-time product, or have an idea for a 
good one, We would be interested in con- 
sidering the possibilities for manufactur- 
ing and marketing it on any basis 
mutually profitable, Write us before sub- 
mitting samples or sketches. Outline in 
your letter the nature and purpose of your 
product, and we will tell you whether we 
consider it acceptable for our organization. 
The Consolidated Mfg. Co., Dayton 3, Ohio. 


MEN—Women: Earn up to $200 week oper- 

ating string of profitable salesboards. 
It's easy, pleasant work—takes few hours 
day. Small investment makes over 60% 
profit, Nothing to manufacture, Use your 
own home as office, Hundreds of immedi- 


Pricelists, Books 
815-Sg 


Ben- 


ate prospects in vour vicinity. Free advice 
furnished to get started, Act now! Write 
for complete details today! Allied Sales, 
Box 654, Chicago 90, Illinois. 


SELL envelopes by mail, sparetime, Big 

profits, Omaha Envelope Service, Dept. 
4. 4721 California, Omaha 3, Nebraska. 
Established 1930, 


POPULAR SCIENCE 


POPULAR 


SCIENCE 


HOMEWORKERS-—$50.00, $75.00, $100.00 

Weekly Castwood plastic gifts, placques, 
novelties. Material, Mold, instructions fur- 
nished. Sample mold model, woodcut, 
memorial placque General MacArthur with 
illustrated molding circular, catalogue 100 
new flexible molds $1.00 postpaid. Plastic 
Products, 1410 W, N. Belmont, Chicago, 


START Home Business making statuary, 

plaques, art goods, novelties, souvenirs, 
concrete ttery, garden furniture, arti- 
ficial marble flooring, liquid marble. Make 
your own fiexible molds. Amazing profits. 
Valuable folder free. Creative Publishers, 
PS3, Glencoe, Illinois. 


MECHANICALLY Inclined Men—Own and 
operate general Appliance Eepair shop. 
гоор, illustrate 
how. Welding, Refrigeration, Motor re- 
pair. How to get business, etc., all phases 


ee T ао 


course shows you | 


covered. Free literature, Christy Supply, - 


Dept. 737, 2835 М. Central Ave., Chicago. 


LIQUID Marble; 

ored, Glazed,  Unglazed. Composition 
Flooring. Lifetime wear. Any color. No 
priorities, Flexible molds, Plaster casting. 
Get into the нЕ в money now, Full infor- 
mation given fre Write—Compo-Tex, 
Box 786-F, St. Louis, Mo, 


COLOR Concrete with chemicals. Stucco- 
rock, Cement Artistry. Wishing-wells. 

Spin concrete pottery. Benches, Garden 

Ornaments. Cold-glaze, concrete-paints, 

marbling. Sample 10c. Hollywood Cement- 

oe 8530 onderland, Hollywood 46, 
alif. 


GOOD Paying Business Silvering mirrors, 
plating autoparts, reflectors, bicycles, 
bathroom fixtures, etc., by 


snow-white, multi-col- i 


TONET PE ET 


late method. · 


No tanks or shop required, outfit furnished. | 


Free Booklet. Gunmetal Co., Ave. E., De- 


catur, Illinois, 


LEARN the Credit and Collection Busi- 

ness; Earn $50-5200 Weekly upwards; In- 
teresting Literature Free; Write Educa- 
tional] Extension Service, Dept. 102, Box 
9, Wilshire-La Brea Station, Los An- 
geles. 


LEARN Refrigeration Service. Open your 

own business. Small capital required. 
Easy work. Fine opportunity for older 
men, Easy illustrated home course. Low 
cost. Free Booklet. Mechanics School, 
Dept. 5-21, 4701 West Pico, Los Angeles 6. 


MAIL Order Business Course shows you how 

to make money, spare or fulltime, Teaches 
professional mail order technique—not pen- 
ny-catching schemes. Free details. Nelson 
Company, Dept. 403, Chicago. 


DISTRIBUTORS! Profitable, Patriotic 
sellers, Two complete displays, other 
samples, ($3.00 Retail) $1.00. Returnable. 


Marcus, 74-M Bergen, Jersey City 5, New | 


Jersey. р 


GUARANTEED mailorder letters, circulars, 

folders, campaigns created, Big, positive | 
results! Reasona le! Investigate! Finkle 
Advertising, 1201!; South Ogden, Los 
Angeles 35, California. 


PROVEN profitable enterprise! Household 

repair, demanded by health department, 
Takes 10 minutes, 25c material; you charge 
$1.50. Complete instructions $1.00. Simpson, 
Box 802-5, Coral Gables, Florida. 


BETTER Plans, Idea, Opportunities, Lit- 

erature, Big Mail 10c, Llovde's, 230- 
PS Bankers Investment Building, San 
Francisco, California. 


FOR Big Profit—operate a Home Appliance 

Repair Shop. “How to Fix-It’ tells how. 
Only $1.00 postpaid, Merritt Books, 675 N. 
Henderson, Galesburg, Illinois. 


OWN Your Business, proven plans, full 

instructions in operating permanent and 
profitable enterprise, details free, Box 
26 Elmwood, Conn. 


CAPITAL Seekers—Interested in raising 
$25,000 or more for a legitimate project 

should write to Amster Leonard, Fox 

Theater Bldg., Detroit 1, Michigan. 


NERVOUS! Over 3-months supply Vita- 

min B-Complex tablets $1.80, 400 $7.00. 
Agents Wanted! Originators, Waymart, 
Pennsylvania. 


FIVE big mailorder magazines 20c, Lewis 
Wea 828-K Carpenter, Oak Park, 
nois, 
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Opportunities 


PREPARE your postwar future now!! Be 

wise and ready when jobs are scarce!! 
Free Literature. Bankewitz, 114 Virginia 
Ave., Hempstead 1, New York. 


INCORPORATE in Delaware. Many ad- 


vantages, Free details. Corporation Fis- 
cal Company, Inc., Delaware Trust Build- 
ing, Wilmington, Delaware. 


“HOW To Make Simple Molds and Plaster 


Plaques." Profit in popular novelties! 
Booklet 25c. Plastercraft, 1406 E. 43rd St., 
Cleveland 3, Ohio. 


YOUR sparetime, my ideas, worth cash. 
Possibly quick fortune. Positively no sell- 

ing, soliciting, embarrassment or ‘bunk,’ 

oreko, North Hollywood, California. 


MOLD-MAEING, Plaster casting. Money- 
making Business, Literature Free. 
Kemilo, Park Ridge, Illinois. 


SWISS Music Box Works--$1.85 to $2.25. 
Suitable for many novelties. Mermod 
Manufacturers, 147 West 46th Street, N. Y. 


WEBER Typewriter Mechanics School. 
Simplified homestudy. Repairing 
creasing, Canton 5, Ohio. 
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= Increase Your Mail Order Business! 
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Good advertising values are 
in keeping with the times. 


Popular Science Monthly's 
CLASSIFIED SECTION now of- = 
fers the biggest value in its his- 
tory. Year after year our circu- 
lation has steadily increased. 
Today it is the largest it has 
ever been! The latest A. B. C. 
report shows an average month- 
lv circulation of 


748,593 


This is a substantial increase 
in the number of prospects for 
classified advertisers—and at 
no increase in advertising cost. 
Our classified rate is still only 
35c a word. 


Take advantage of this extra 
advertising value bv offering 
your product or service to this 
great audience of Popular 
Science readers. Prepare vour 
advertisement now! Count the 
number of words and remit at 
the rate of only 35c a word. Act 
promptly to be sure of vour 
advertisement in the next issue. 
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Classified Section 


POPULAR SCIENCE MONTHLY 
353 Fourth Ave., New York, City 
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PROFITABLE business for you, 
tion free. Rily, 14568 Superior, 
18, Ohio. 


127 MONEY making opportunities, local 
and mail order—Investigate, Elite Co., 
214A Grand St., New York, 


13-INSTRUCTIVE Art Books, Literature 
ГР Hoffmann, 2740 Coy, Cincinnati 19, 
О. 


30 WAR-TIME Plans. 32 pages, 10с. Home 
Industries, 1318 S, 30th, Omaha, Ne- 
braska. 


PAYING Mail 


Cleveland 


Business—stamp brings 
y General Publications, Ossining 1, 
N. Y, 


WINNING $-getting Schemes, tips, oppor- 
tunities, formulas; 46th year, $1.00; four 
months, 30c. “Schemer”, Alliance, Ohio. 


PROFITABLE Business Plans and Ideas. 
Free Literature. Spada Enterprises, 10 
Lexington St., Wethersfield 9, Conn. 


Buy War Savings Bonds and Stamps regularly. 
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UNHEARD of opportunitv to enter “Big 
Time” mail order business, June, 101-5 
Beech, Holvoke, Mass. 


YOU too can learn how to make, mold 
and cast Real Plastics. Send stamped 
envelope. Box 498, Gainesville. Texas, 


500% PROFIT, puncture proofing tires! 
Details for stamp. Betke, Box 699, Bor- 
ger, Texas. | 
MAIL Sales Engineering helps you succeed. 
Seriously ambitious people write: A. 
Hamel, 210P Fifth Ave., New York 10, N.Y. 


TURN Accounts into cash. Good income; 


quick results. Collectors Association, 
Newark, Ohio, 
MAKE Money at home in spare time by 


mail, Write Gordon Publishers, Box 23, 
Pawtucket, R. I. 


WORK for yourself! Build a business by 
mail. We show you how. Particulars 
Tree. E. Minnick, Timberville, Virginia. 


100 SELLING Ideas. Unusual, profitable, 


business opportunities, 25c. Honsaker. 
Masontown, Pa. 
MAIL and distribute circulars; wonderful 


opportunity. Miracle Factories, Consho- 


hocken, Pa. 


BUSINESS SERVICE 


IP it's hard to get back let us collect it 

ior you. We serve account and note- 
holders everywhere. No collection—no fee. 
For quick results rush information to 
санне 100 E Bellevue, Chicago 11, Illi- 
nois. 


WASHINGTON, D. C. We represent you 
here, also receive and forward your mail, 
Service Bureau, 1401 25th Street, S, Е, 


PHOTOSTATS: Documents, Certificates. 
etc. 35c each. Jayzee, 139 East Broad- 
way, New York City. 


TOLEDO, Ohio Mail address. Personal- 
Business, Reiiable Representation. Write 
Mr. Good, 726 Summit Street, 


CAMERAS, PHOTO SUPPLIES 


FILTERS, Sunshades, Filter Holders— 

Limited supply—fit any camera. Made of 
pre-war aluminum, filters of solid optical 
glass. Filters available in every color, Im- 
possible to obtain after present supply is 
exhausted for the duration. Send only 
$1.00 per item and lens diameter, shipped 
postpaid return mail. To allow equitable 
distribution we can allow but one of each 
item to & customer. Satisfaction guaran- 
teed, V X Company, 1828 Central Avenue, 
Indianapolis 2, Indiana. 


WE Pay Top Prices for used cameras and 

photographic equipment. Turn your idle 
camera, enlarger, printer, lenses, develop- 
ing equipment, etc., ineo cash. Just send 

& list of what vou have. State make, 
model, age, condition, We will write you 
at once, telling you what we'll pay. Pre- 
pare your list today. Send to Central Cam- 
era Co., (Photographic Headquarters since 
1899), 230 S. Wabash Ave., Dept. B-18Z 
Chicago. Illinois. 


AMATEUR Photographers attention! Im- 
` prove your hobby of picture taking and 
learn how to make money with it. Write 
today for our 40-page book catalog and a 
sample copy of American Photography, 
enclosing ten cents for postage. Contains 
articles and pictures of the world's fore- 
most writers and pictorialists. Camera 
House 141, 353 Newbury St., Boston, Mass. 


WE pay peak prices for cameras, tenses, 

movie cameras, movie projectors, movie 
lenses, binoculars. Sell now! Write giving 
full particulars, condition or send in via 
railway express collect for free estimate or 
C.O.D. with inspection privilege. If no 
purchase your property will be returned to 
you prepaid, insured. Aremac Camera Co., 
Dept. S, 1 E, 43rd St., New York 17, N. Y. 


BASS Says: War time proves Bass leader- 

ship. Amazing selection of finest still 
cameras—Leica, Contax, Horelle Reflex, 
Argus, new and used still available. Write 
for quotations. Satisfaction guaranteed or 
your money refunded. Bass buys ‘em, sells 
"ет, trades ‘em. Bass Camera Company, 
Dept. SP, 179 W. Madison St., Chicago, III. 
“PRESS Identifications’ for accredited 


news gatherers, Press Supplies, 1934-5 
Eleventh, Washington 1, D, C, 
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OIL coloring photographs a fascinating 
hobby or profitable business. Learn at 
home. Easy simplified method. Previous 


————————— ———— À—— و ی‎ ———Á— À— —T 
CASH! Spot cash ior cameras, lenses, bi- 

noculars, movie or still, sound projectors. 
Send full description by mail, or wire for 
prompt cash offer. Over 30 years of de- 
pendability insures honorable dealings. 
Bass Camera Company, 179 West Madison 
Street, Chicago, Illinois. 


MAEE money in photography. Learn quickly 

at home, Easy plan. Previous experience 
unnecessary. Common school education suf- 
ficient. Booklet and requirements free. 
American School of Photography, 1315 
Michigan, Dept. 1741, Chicago. 


Quart 50c. 
Developer Co., 1624 5 
23, Illinois. 


CARTOONING, SIGN PAINTING, 
DRAWING AIDS 


CASH in on big Cartoon market! Become 
Cartoonists quickly with the National 
stem of Cartooning. Sell your work soon 
ter receiving this new, simplified course. 
Satisfaction Guaranteed! Sample lesson 
plate and рген literature free, Na- 
tional Artists, P. O. Box 4248-C, Dallas 8. 
Texas. 


POCKET Cartoon Course—22 Easy Lessons 

in Cartooning, Drepared by a nationally 
known cartoonist with more than 20 years 
experience, Mailed postpaid on receipt of 
25c in coin. Snack Pack Co., 32 E, Georgia 
St., Indianapolis 4, Ind. 


SIGNS made Easily. Instructions and ten 

sets modern alphabets; numerals, pat- 
terns. Sizes up to 8 in. АП for $1.00. 
Co-op Service, Box 638, Chicago. 


QUICK Landscape Painting Course $3.00: 
Modern Poster  Art-Lettering Course 
Signs, Farmington, 


2 


$1.00. Illustrated Catalog 10c. 
ist Balda, Oshkosh, Wisconsin. 
CHEMICALS & APPARATUS 


CHEMISTRY Laboratory apparatus and 
chemicals for industrial, analytical, and 
laboratories. Complete sup- 


postage for free 44 page catalog. Dept. 


CHEMISTRY is a favorite interest of many 
of the 748,593 readers of this magazine. 
This column offers an economical way to 


WINN'S new idea Home Laboratory Chem- 

ical Kits and apparatus outfits for home 

erimenting. Send 5c for literature and 

rü ail supply catalogue. J. H. Winn Co., 
Dept. 611, 124 W. 23rd 5t., N. Y. 


HANDBOOK for Chemical Experimenters. 
Hundreds of experiments: illustrated: 
0c. Experiment Booklet, 15c, Chemical 
EROR, 5c, Reading Scientific Co., Read- 
ng, ra. 


100 DIFFERENT Chemicals. One ounce 

each. Excellent opportunity for diversi- 
fied laboratory stock. $6.90. Midwest 
Chemical Co., 3724 Second Ave., South 
Minneapolis, Minnesota, 


an Apparatus—3c 


postage. 
Universal раена: Co., 


479 Jay Street, 
Eochester 11 5... 
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. Trumbull, Chicago | 


LABORATORY Supplies at Wholesale 

Prices: Chemistry, Biology, Physics, Cat- 
alogue, 10c. National Scientific Co., 2204 
W. North Ave., Chicago. Established 1908. 


LUMINOUS Paints will glow in dark. Six 
colors. Fairmount Chemical Co., 126 Lib- 
erty St., New York City 6 


FREE Catalog: Chemistry, Mineralogy, Bi- 
ology, Optics. Tracey Laboratories, Ev- 
anston, Illinois. 


LABORATORY Spectroscope for chemical 
analysis $2.50. McCutting Sons, Camp- 
bell, California, 


Eu yes For Beginners," ''Chemis- 
try Of Familiar Things'—50c for both 
books. Waltman, 398 Broadway, New York, 


288 PAGE Apparatus Catalog sent for 75c. 
132 Page Chemical Catalog 25c. Labora- 
tory Materials, 7317 Vincennes, Chicago. 


FREE chemical catalogue. Enclose 3c Post- 
age. Greenwood, 398 Broadway, N. Y. 


CURIOS 


GLASS Curios. Minerals. Indian Relics. 
Coins. Catalogue 5. Vernon Lemley, Las 
Cruces, New Mexico. 


DETECTIVES 


DETECTIVE training-Secret investigations 

-Easy method-Fingerprints. Booklet Free. 
International Detective System, 1701 Mon- 
roe N.E., Washington 18, D. C. 


DETECTIVES--Work home—tTravel. Ex- 
perience unnecessary. Write, Wagoner, 
P-125 West 86th, N. ¥., N. X. 


DETECTIVE Training, Phillips 


Secret 


Service, 1917-C North Kenneth, Chicago, | 


Illinois. 
DOGS, BIRDS, PETS 
RABBITS: Flemish Giants, New Zealands. 


Reasonably priced. Franklin Young, 
Riverhead, Long Island, New York. 


up- 


FARM Raised registered Irish Setter 

pies, Write Earl Bond, Albert Lea, Min- 
nesota. 
WILD geese, ducks, : pigeons, rab- 


bits. Prices Free. 
Danville, Illinois, 


ST, BERNARD puppies. Champion sired 
beauties. Franklin Young, R3, Riverhead, 
Long Island, New York, 


MICE, Rabbits, Pigs. Catalogue list 10c 
Houck Company, Tiffin, Ohio, 


DRAFTING INSTRUMENTS 
SAVE on drafting materials. Free catalog, 
Draftsmen's Supply Co., 19 South Wells, 
Chicago 6. 


EDUCATIONAL & INSTRUCTION 


PREPARE yourself now for a well paying 
radio pomon after the war. btain 


York. N. Y. 


EARN Certified Grapho-Analyst degree 
analyzing handwriting. Students report 
earnings up to $1.00 an hour spare time, 
$75.00 weekly, full time. Graduates in em- 
ployment, credit agencies, police depart- 
ments, courts, business and in private 
practice as Personal Problem and Voca- 
tional Advisors. 
free. Institute, Box 1150, Joplin, Mo, 
WHY Don't You Write? Writing short sto- 
ries. articles, etc., will enable you to 
earn extra money. In your spare time we 
teach vou to write the way newspaper men 
learn—by writing. Free “Writing Aptitude 
Test'" tells whether you possess the funda- 
mental qualities essential to successful 
writing. Write today! Newspaper Institute 
of America. x x 
New York 16, N 


Buy War Savings Bonds and Stamps regularly. 


6C, One Park Avenue, | 


portunitiee 


NEW writers needed to re-write ideas in 

newspapers, magazines, and books. 
Splendid opportunity to "break into” fas- 
cinating writing field. May bring you up 
to $5.00 per hour spare time. Experience 
unnecessary. Write today for Free details. 
No obligation. Postcard will do, Comfort 
Writer's Service, 210-Ң South Seventh St., 
2, St. Louis, Мо, 


GETTING ahead is ''the thing to do" 

these days! If your books or courses will 
help over 700,000 Popular Science readers 
et ahead, they' il be profitable customers 
or you! Advertising cost is low, Only 35c 
a word. Full information on request. О. K. 
Kelly, Manager, Popular Science Classified, 
3o3-E Fourth Avenue, New York City. 


CARPENTERS We Teach The steel square 

in five easy lessons by mail Our copy- 
righted !4 size square does the trick, Send 
25 cents for square and sample lesson, You 
can learn by mail for only seven dollars. 
For free information write. Builders' Top- 
ics, Medical Arts Building, 1117 Second 
Avenue, Seattle 1, Washington. 


ATTENTION: Yes your letters will receive 

attention if you let our experts write 
them for vou! To win that desired posi- 
tion, for best results in personal or busi- 
ness affairs, consult us at once! Personal 
letters at $1 each. Sales and collection 
letters slightly higher. Write! Cowles, 100 

Bellevue, Chicago 11, Illinois. 


PRYCHOLOGY teaches about mind. Bio. 
psychology teaches about powers of 
mind over body. Use powers subconscious 
mind. Grow. Broaden education, Develop 
personality. Control emotions. Succeed. 
Correspondence, Dept. P, Taylor School of 
Bio-Psychology, Chattanooga 1, Tenn. 


WELDING—Electric Arc. Learn quickly by 

actual practice at Hobart Welding School. 
Individual instruction at bare cost of ma- 
terials used. 75c in stamps brings valuable 
welding lessons postpaid and full particu- 
lars. Hobart Welding School, Box P-342, 
Troy, Ohio. 


CLINICAL Laboratory Technicians in great 

demand. We train you in your spare 
time, in your own home. You can practice 
while studying. Write for free catalogue. 
Imperial Technical Institute, Box 973-B, 
Austin 5, Texas. 


PSYCHOLOGY of Sales "The Key” gives 

you power and force used by the con- 
querors of the world, Choose your place, 
name your pay. Easy. simple. Complete. 
$1.00. Key to Sales, Box C, Van Dyke, 
Michigan. 


RADIO Engineering, Broadcasting, Servic- 
ing, Electronics, Aviation, Marine & Police 
dio taught thoroughly. Al] expenses low. 
o-educational. Catalog free. Valparaiso 
ا‎ Institute, Dept, 500, Valparaiso, 
Ln. 


GOOD *'Used'' educational books on all sub- 

Jects bought, sold, rented, exchanged. 
Satisfaction guaranteed. Complete details 
and 84-page illustrated bargain catalog free, 
Write Nelson Company, Dept. 203, Chicago. 


SIGHT-Training technique improved, Ev- 
erybody gets results now. Ask for free 
chart and instructions. Write: Dept. 82, 
acl Budlong Avenue, Los Angeles 37, 
alif. 


BECOME a Doctor of Psychology (Ps, D.). 

Teach secret of contentment, happiness. 
Solve mental worries. Free book, College 
of Universal Truth, 5651-A North Ashland, 
Chicago. 


MAKE up to $25-$35 week as a Trained 

Practical Nurse! Learn quickly at home, 
Booklet free. Chicago School of Nursing, 
Dept. K-2, Chicago. 


EXCEPTIONAL Opportunity. Operate a 
. Collection Agency-Credit Bureau, Quick- 
Iv learned. Many make $5,000 yearly up. 
Write Cole Associates, Syracuse, N. Y, 


FDR Is Christ! Prophets approximated 

name, Rooseveltianity dime. More in 
Rooseveltian Revelations. Also war's end. 
Dime. Nichols, Box 85, Waltham, Mass. 


POPULAR SCIENCE 


POPULAR 


SCIENCE 


USED Correspondence Courses, and Tech- 

nical Books Bought, Sold, Rented. Cata- 
log Free. Educational Exchange, Henagar, 
Alabama, 


Low edet. 
ogy, Box P-149, Greenville, Ohio, 


REFRIGERATION Service Course, 24 il- 


lustrated manuals. Easy, quick, low cost. 
Free booklet. Mechanics School, Dept. 
S-22, 4701 West Pico, Los Angeles 6. 


LOCKSMITH Course, Lock-picking, key- 
fitting, etc. $1.00 prepaid, Miller's Key 
Shop, Canadian, Texas. 


LEARN Modern heat treat. Booklet $1.00, 
Blacksmith Tempering 50c. Smith, Box 
202, East Lansing, Michigan, 


Write! 


2154ES North 52nd St., Milwaukee, Wis. 


HOME Study course, drugless therapy. 
Free literature. Institute of Drugless 
Therapy, Tama. Iowa. 


RAFTING pays big, Learn now, Monroe 
Institute, PS-3, Alton, Illinois. 


ELECTRICAL SUPPLIES & EQUIP. 


EXPERIMENTERS! 

arts, including resistors, fiber washers, 
tubing ‘ceramics, Screws, nuts, etc, Only 
$1.98 satisfaction gustantecd. Marko Sup- 
ply, 2924 Logan Blvd, Chicago 47, Illinois. 


ELECTRIC Pencil: Writes—Engraves all 
Metals. $1.00 postpaid. Beyer Mfg.. 
4515-C Cottage Grove, Chicago 15. 


FOR Motors, Welders, Generators. Other 
Electrical items. Write LeJay Mfg., 823 
LeJay Building, Minneapolis, Minn. 


WIND Electric Motors Yourself. Write, 
Simplex, Box 260A, Pontiac, Mich. 


ENGINES, MOTORS, ETC. 
WINDING Data, 225 motors, single and 
three phase, $1.00. Motor Data, Box 7631, 
Kansas City 3, Mo. 


FARMS, OTHER REAL ESTATE 


| ج 


SEE the Highlands of Louisiana where 

winter brings no idle acres. Choice cut- 
over land at low prices with terms. Send 
for descriptive book without obligation. 
Long-Bell Farm Land Corporation, 897 R. 
. Long Bldg., Kansas City, Mo. 


» 


GOOD Farm Bargains. Washington, Min- 
nesota, Montana, Idaho, Grecon. North 

Dakota. Dependable crops, favorable cli- 

mate, Write for literature, lists describing 
typical farms, Specify which state. J. W 

PAN: 120 Northern Pacific Ry., St. Paul, 
nn. 


FARM Catalog Mailed Free, Hundreds of 

Bargains New York, Connecticut, New 
Jersey and 19 other states Maine to Flori- 
da, west to Texas, California and Oregon. 


Strout Realty, 255-ZB Fourth Ave., New 
York 10, N. Y. 
FARMS or Real Estate to sell? Advertise 


your offer in this column for profitable 
results, Popular Science readers are buy- 
ers! Write today for folder F. Popular 
Science Classified Section, 353 Fourth Ave., 
New York City. 


40 ACRES near White River, unimproved; 
poultry land, $190; $5 down, $5 monthly. 

Free list and ае Hubbard, 2 

Grossman Bldg., Kansas City, Eans. 


FLORIDA—Frontage on beautiful lake; 
fishing and boating: fruit and vegetable 

land; free booklet. Dept, Y, Interstate 

Development Co,, Orlando, Florida, 


FLORIDA land—40 acres—$250.00, $10.00 
down $10.00 monthly. R. W. Stewart, 
Inverness, Florida. 


MINNESOTA, Wisconsin Lake frontage $7 
C anes 2602-C Rutherford, Hollywood 28, 
alif, 


о, 
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FIELD GLASSES, 
TELESCOPES, ETC. 


MICROSCOPES, Telescopes, Binoculars; 

all scientific, chemical, laboratory appa- 
ratus—bought, exchanged, Exclusively our 
business for fifteen years. Not get-rich- 
quick speculators, Trial will show that we 
know apparatus; highest prices paid. 
Harry Ross, 64 W, Broadway, N 


MAGNIFIER, Powerful folding dont 

magnifier, in handsome case, Has scien- 
tifically ground, 115” reading and magni- 
fving lens. Only $1.00 postpaid. Utica Mail 
Order Co., £23 Eagle St., Utica, New York, 


ASTRONOMICAL Telescopes, binoculars, 

cameras, microscopes: bought, sold, re- 
Paired, Send 10c for list of instruments 
EUM: Rasmussen, Box 294, Amsterdam, 


MICROSCOPES! Research — Industrial — 

Amateur—Accessories. We sell—buy—re- 
pair—exchange. Inquiries invited. National 
Microscope Exchange, 119 Chambers 5b.. 
New York, N. Y. 


MICROSCOPES. Scientific Laboratory 

Equipment, bought, sold, repaired, ex- 
changed. Catalog 10c. George Klein, 225 
Fifth Avenue, New York. 


FOR THE HOME 


INVEST in the Scots Guard. Give all the | 


family dependable automatic fire pro- 
tection. Simply Attach Fire Detector To 
Your Present Door Bell Wiring. Order to- 
. Save & Life for Tomorrow. Postpaid 
two dollars, Scots Guard, Box 453, Water- 
bury 85, Conn. 


FOR INVENTORS 
INVENTORS: Learn now—without obliga- 


tion—how to protect and sell] your in- 
vention, Write for free "Record of Inven- 


anica еп "Prompt ea dental 
service assured, Delay may be costly. 
Write today for your Tras "Patent Guide’? 
and “Record of Invention" form. Clarence 
A. O'Brien & Harvey Jacobem Registered 
Patent Attorneys, 42 Adams Bldg,, 


form. This request does not obligate } vou. 


PATENT Your Idea! Write immediately 

for two free illustrated books, ‘‘Patent 
Protection" and ‘‘When and How to Sell 
an Invention" 64 pages of valuable in- 
formation for inventors. No obligation. 
Address: Victor J. Evans & Co. 842-C 
Merlin Bldg., Washington 6, D. C. 


INVENTORS: New military and commexrelal 
inventions urgently needed by manufac- 

turers. Write for particulars. CHATTER 

Institute, Dept. 3-A, Washington, D. C. 


a 
ar MÀ AÁr'áÁ————— 


INVENTORS: Receive thousands of dollars , 


more for your invention quickly, Free 
information. Ray's Designing Service, 
1216B Park Row Bldg.. New York City. 


HAVE you a Patent? Will 
on shares. Campbell, 272 Mt. 
Detroit 2, Michigan. 


Vernon, 


—— - 


manufacture : 


rere 


INVENTORS! Have you a good patentable | 


idea? Write Mr. Metsler, 11 West 42nd, 
New York 


Buy War Savings Bonds and Stamps regularly. 


portunities 


CASH for practical ideas and inventions. 
Mr. Ball, BB-9441 Pleasant, Chicago. 


FORMULAS, PLANS, ETC. 


pai (Foreign, $2.35), Catalog. 
Adan. Brown, Chestnut Hill 67, Mass. 


FORMULAS—All kinds. 
_ makers; 
Ridge, Ill. 


FORMULAS—Latest, best. Analysis. 
erature free. E, Belfort, Engineering 
Building, Chicago 6 


FUR FARMING 


CHIN-CHIN Giant Chinchillas, King of 

Rabbits. Most beautiful fur. Small in- 
vestment. Large Profit. Free illustrated 
booklet, Willow Brook Farm, R.D. 16, Sel- 
lersville, Pa. 


GAMES & ENTERTAINMENT 


READY—New 68th Annual Digest of 

Plays, Entertainment — Game Books, 
Minstrel Shows—Songs, Skits, Recitations. 
Operettas, etc. Invaluable to all organiza- 
tions, families, individuals, Limited edi- 
tion. Send for your Free Digest now! 
S. Denison & Company (established 
1915), 220 М. Wabash, Dept, 10-634, Chi- 
cago 


MAGIC-Fun-Mystery, Fool your friends! 

Over 200 mysterious tricks to entertain 

and amaze. Easily learned, easily per- 

formed, Sample trick and catalog 10c, Fun 

reine S23 B South Hil St, Los Angeles 
a 


HEARING AIDS £ REPAIRS 


HEARING Aids, Repairs, and Batteries. 

Quick Service, Wholesale, retail guaran- 
teed. Marshall] Brown, 19 East Congress 
Street, Chicago, Illinois. 


Latest money- 
literature Free, KemiEKal, Park 


H 


HIGHGRADE SALESMEN 


ADVERTISING Book Matches. America's 


largest manufacturer of Union Label 
Book Matches. 


‚ Superior Match Company, 
Greenwood Ave., Dept, P-3, Chicago. 


SALESMEN-Saleswomen: 6c (cost to you) 
article sells on sight to workers every- 
where for 25c. Make $6 to $10 day easy. 


. Sample 25c coin, Brumley Products, PS, 


1026 Champa, Denver 4, Colorado. 
HOBBIES, COLLECTIONS 


different $2.50; ten miniature dishes and 
itchers $1.00, Hobby catalogue 5c, Stam 
ist Free, Quivira Specialties, Winfield, 
Kansas. 


UNUSED Match Book Covers, 100 all dif- 

erent $1.00. 35 Royal Flash Covers $1.00. 
Free list, Charles Edelman, 1311P East 84, 
Cleveland 3, Ohio. 


WANTED: Old cigarette cards. Write 
charlas Eray, East Bangor, 'Pennsyl- 
Vania. 


JEWELRY Stones removed from rings, etc., 
100 assorted $2.00. Lowe's, Box 311, St. 
Louis 1, Missouri. 


HOME CRAFTSMEN 


28 LAWN Ornament patterns 25c. Other 
patterns: 15"-20" high; Dutch girl E 

boy, pirate, bull terrier, Mexican girl, M 

ican boy, dwarf, penguin, flower i: tóc 

each; 3 for 25c, 25 novelty patterns 30c, 

All 62 full size patterns $1.00 postpaid. 

Strother, Box 383-FG, Belington, W. Va. 


4,000 BARGAINS: Antique Firearms, 
Swords, Rifles, Cartridges, Muskets, In- 
dian Relics, Fossils, Minerals, Trophies, 


Mounted birds, Coins. New Catalog 10c. 
(Photographs-Many). Heike, Wenona, Il- 
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CATALOG: Tools, Decal Transfers. Pat- 

terns Novelty Furniture, Lawn a- 
ments, Silhouettes, Letters & Numerals. 
Other Lines. 500 articles finely illustrated. 
Write Wo-Met Shop, Ashburn, Georgia. 


ENLARGE Workshop drawings automatical- 
ly. Eliminates squares, $2.00 postpaid. De- 
tails dime, Pantographs, Munising, Mich. 


HOTEL TRAINING 


GOOD Jobs and a Sound Future for you in 


hotel and institutional field, government 
housing, food and recreation projects. Men 
and women—all ages—needed for well- 
paid positions that offer color, excitement, 
ever-new and fascinating duties. Record- 
breaking business in hotels, clubs, institu- 
tions Means even greater opportunities. 
Lewis School] receiving calls for managers, 
hostesses, executive housekeepers, pur- 
chasing agents, stewards, etc. These are 
not temporary jobs, but important positions 
in an essential business that offers splendid 
opportunities in War or peace, good times 
Or bad. Previous experience proved un- 
necessary | No need to leave your job to 
qualify. A good grade school education, plus 
Lewis Training qualifies you, at home, in 
spare time, Our National Placement Bureau 
helps to place you—and under our amazing 
Certified Job Plan—actually guarantees 
you will ‘make ооа” when placed, Write 
today for free book! Lewis Hotel Training 
School, Room CE-2768, Washington 7, D.C. 
(First and only School of its kind—Now 
in its 28th year.) 


HUNTING 


IF You Love Guns, get the most complete 

book on modern American Rifles, Shot- 
guns, Handguns апа accessories (every 
model gorgeously illustrated)— The ''Gun 
Digest'". Only $1 postpaid. An encyclope- 
dia, not & catalog, Almost 200 big pages, 
over 300 pictures of fascinating articles: 
Ofhcial N.R.A, 


Makers'' by Charles Haven. Other famous 
authorities write on repair and care of 
guns, dressing and cooking game, military 
small arms, "How to Hunt Quail, Even 
Without a Dog." Complete ballistic tables. 
Volumes of vital gun facts in one book. 
Special Introductory Offer: The Gun Di- 
gest, plus a gorgeously colored Gun Girl 
Calendar absolutely Free. Send $1. You 
risk nothing: return book within 10 days 
for full refund if not completely satisfied. 


Klein's Sporting Goods, 506JD S, Halsted 


St.. Chicago. 


INFORMATION 


INFORMATION-—How to Locate Most any 

article made in the United States. Quar- 
ter coin. Rakes Specialty Service, P-1008, 
W. Monroe St., Chicago 7, Illinois. 


INVENTIONS WANTED 


ALL Kinds: We have facilities and finances 
to make and sell your ideas, both me- 
chanieal and chemical. Send model, sam- 
le details and wishes, Genera] Sales & 
upply Company, 110 East Main Street, 
Madison 3, Wisconsin. 


INVENTORS: Have you а sound, practical 
invention for sale, patented or unpat- 


ented? If so, write Chartered Institute 
of American Inventors, Dept, 3-C, Wash- 
ington, D, C. 


MANUFACTURERS—I may have а more 

profitable use for your waste! What have 
vou? Matt, 1412-A Great Northern Build- 
ing, Chicago 4. 


WANTED-good post-war inventions, all 

kinds, patented, unpatented. Booklet, 
references, free, Invention Reporter, 3B- 
11236 8, Fairfield, Chicago. 


INVENTIONS Promoted, Patented or Un- 
patented. Write Adam Fisher Company, 
183-A Enright, St. Louis, Mo, 


CASH for Inventions—Patented, unpat- 
ented. Mr, Ball, BC-9441 Pleasant, Chi- 
баро. 
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"Rifle and Pistol Shoot- | 


| 


portunities 


ical device or idea with quick sales pos- 
sibilities in low-priced field. Write Matt. 
1412-C Great Northern Bldg., Chicago 4, 


INVENTORS! Have you good 
ideas? Write Mr, Metzleer, 11 


atentable 
est 42nd, 


LEGAL DIRECTORY 


MEXICAN Legal Matters reliably handled. 
A. Munoz, 240, Juarez, Mexico, 


MACHINERY FOR SALE 


METAL working lathe for sale, 10" x 24" 

Ward No. 700, used only 8 hours, com- 
plete with all attachments, Francis Cleere- 
man, Newald, Wisconsin. 


MACHINERY, TOOLS & SUPPLIES 


NEW Wooden Clamp made on ingenious 

new principle. Of smoothly finished 
hardwood with cork pads to prevent work 
from being marred. 100 lb, gnp. a Will hold 
work up 12 inches in s Acclaimed 
by hobbyists, cabinetmakers, musical in- 
strument makers, woodworking plants, air- 
plane manufacturers from coast to coast. 
Inexpensive, Send 10c for complete infor- 
mation (refunded with first order). Satis- 
faction or your Money Back. Moncey 
Products Corp., Dept, 53, 309 South State, 
Chicago. 


NOW-—Lewis Castings, Materials, Blue- 
prints are available on M.R.O. ratings 
for buildin Mills, Shapers, Vises, Drill 


tools. Hundreds of shops are realizing 
greater profits from War Work with Lewis 
Tools, Write for illustrated catalog de- 
scribing 23 items—enclose 10c covering 
mailing cost, Lewis Machine Tool Co., 
Box 116, Station A, Dept, 836, Los An- 
geles 31, California, 


FIBRE-Bakelite washers, strips 
pieces large assortment for 
Tdeal for electricians, | 


ps, small 
nsulation. 
radio mechanics, 


MICROMETERS New 0-1" $5.95: 1-2" $1.95; 
2-3" $0.95; 3-4" $10.95. Reading in 
1/100", Precision, Guaranteed, C.O.D. plus 


postage. Cash orders prepaid. Examine 
five days. If unsatisfactory return for full 
refund. Wendler Co,, Dept. 13, Fremont, 


Ohio. 


SCREWS - Nuts - Bolts - Washers - Rivets - 
Brackets, etc, Handy assortment for me- 
chanics — garages—household use-—— work- 
shops. Over 1000 pieces, 5 
Satisfaction guaranteed. 
Limited supply. Order now. Widran Dis- 
tributors, M-214 W. Hubbard, Chicago, 


BUILD your tractor from second-hand 


ATTACHMENT grinds, drills any twist, in 

long, short, and 59 degree angles like 
factory. guaranteed, $2.98 prepaid. Fac- 
tory, 1512 West Slauson, Los Angeles 37, 
California. 


STEEL beam trammels for draftsmen, en- 

gineers, mechanics. Circular Free. Clair 
Company, Box 92, Blythebourne Station, 
Brooklyn, N. Y. 


NEW caliper, direct reading, speeds up de- | 


fense work, cheap. Free illustrated cir- 
Factory, 811-H East 3151, Kansas 
City, Mo. 


DIAL indicators for sale, To defense shops 
and machinists only, Readings .001-.0005. 

amity Products, Box 241D, Waltham 54, 
ass. 


GRIND Drills Like Factory: Attachment 
for Bench Grinder. Cheap. Factory, 
811-A East 31, Kansas City, Mo. 


RECLAIM dull and broken drills with Nu- 
Way Drill Grinder, Circular free, Trac- 
tor-Lite- Mfg. Co., Spirit Lake Iowa, 


Buy War Savings Bonds and Stamps regularly. 


many other useful machine 


—— 


| FASCINATING minerals, 25 


TAPS reground like new. 'Tool Service, 
à ДЯ Wood Road, Cleveland Heights 21, 
io. 


BUILD Lathe grinding attachment, cast- 
ings, building instructions $2.50, Details 
10c. Star Machine Shop, Kingfisher, Okla. 


DRILL Grinding attachment $5.95. E.Z. 
Mfg., 327 California, Burbank, Calif. 


ASSORTMENT new used high speed tools. 
Box 493, Flint, Michigan. 


MAGIC TRICKS, PUZZLES, 
JOKER NOVELTIES 


500 TRICES you can do! Douglas’ famous 

Catalog of 500 Tricks, 128 pages, now 
only 10 cents, America’s fastest service on 
magic for pocket, parlor, stage, profes- 
sional, amateur, Douglas’ Magicland, Dal- 
las, Texas. 


QUALITY Magic since 1907. Three new 

catalogs ready, twenty-five cents each. 
Book catalog and lists free. Thayers, Box 
1785, Wilshire-La Brea Station, Los An- 
geles 16, Calif. 


HOLLYWOOD Special! Magicians button, 

catalog, ghost illusion and free trick for 
25c. Magic House of Charles, Box 8885, 
Hollywood, Calif. 


WORLD'S largest professional magic shop 

keeps you in touch with latest tricks. 
To receive mailings send 25c for 1943 cata- 
log. Holdens, P-220 W. 42nd St., New York. 


MAGICIANS', Gamblers' secrets exposed. 
. Cards, Dice, Punchboards, Slot Machine, 
ag ed 10c. Book Co., Box 671, St. Louis 
, Mo. 


AMAZING Mystifying Tricks. Make Money. 
Entertain friends. Big 


131 West 42nd St. "New York 18, N Y. 


MAGICIAN'S Headquarters. 216-page il- 
lustrated catalog, 25c, Kanter's, 58-1311 
Walnut, Philadelphia 7, Pa. 


YOUR name screaming headlines, Holly- 
wood newspaper 25c. Lefavor, Arrow- 
head Springs, San Bernardino, Calif, 


"102 MAGIC Tricks", only 15с at news- 
stands and chain stores, Robbins Co., 
Publishers, 152 West 42nd, New York City. 


JOIN Magicians’ Fraternity! Monthly 
magazine of tricks, sample 10c. Interna- 
tional Magicians, Mount Morris, Ill. 


MANUFACTURING 


MODELS, small lot manufacturing, met- 
. Plastics, etc. Milburn, Burlington, 
Kentucky. | 


MILITARY INSIGNIA 


SILK embroidered Service Emblems; Sam- 

ple and price list, 10c; Insignia ‘Guide, 
10c, Emblems made to order. Hobbyeuild, 
39-X West 32nd, New York, 


MINERALS & PRECIOUS STONES 


different 

$1.25. Catalog Sc. Scott Lewis, 2500 
Beachwood Drive, Hollywood 28, Califor- 
nia, 


MISCELLANEOUS 


MEDICAL Laboratory Technicians in great 

demand. We train you in your spare 
time, in your own home. You can practice 
while studying. Write for free catalogue. 
Imperial Technical Institute, Box 973-8, 
Austin 5, Texas. 


PERSONALIZED wrist-watch straps like 

Movie Stars wear. Initials engraved 
Free. American leather exclusively, Send 
$1.00 Now. Postpaid. Home-Art рт 
ет» 375 Springfield Ave., Newark 


ы 


POPULAR SCIENCE 


POPULAR 


SCIENCE 


GET Big Mail, Assorted Mail, Offers, Op- 

portunities, and a pack of 25 assorted 
fun cards 35c. Maumee Sales Service, 
1009 East Creighton Avenue, Fort Wayne 
9, Indiana. 


FOOL Your Friends! Send 25c for 3 Post- 

card Views of Detroit, write your mes- 
sage, address, stamp and return to me, I'll 
mail them from here—Free, Arthur Drew- 
ry, 5303 Baldwin Avenue, Detroit 13, Mich, 


ENLARGERS—Build your own, Kit of 

parts, $6.00, Free particulars, Crescent 
Engineering, Box 251-C, South Pasadena, 
California. 


NEW, amazing Auto-Hypnosis, the easy 
way to success. Details Free, Victor, 675 
Eliot, Denver 4, Colorado, 


RECEIVE mails, magazines, samples. Your 
name in numerous mailing lists 10c. 
Howard, 396 Broadway, New York. 


FREE literature how to locate buried 
treasure and minerals. Fisher Labora- 
tory, Palo Alto, Calif. 


SELL by mail. “Progressive Mail Trade" 
tells how. Sample copy 10c. Roy Hanke, 
21 Mariner St., Buffalo 1, N. Y, 


BIG mails, magazines, samples, opportuni- 
ties, dime, Edward Lau, Box 1258, Hono- 
lulu, Hawaii. 


SAVE on magazines. Represent 3000 pub- 
lications. Catalog, dime. Hobbs, Health- 
win, South Bend, 


UNPAINTED Wall Plaques 2!5c up. Write 
Oman, 642, Broadway, St. Paul 1, Minne- 
sota. 


OZARK Guide, Lonsdale 1, Arkansas. 
Magazine for sportsmen, homeseekers. 
Year, $1.00, 


FREE Drug List—Druggist Z. Robins, 24 
South Hamlin, Chicago, Illinois. 


RARE Garden Seeds, list free. Green Val- 
ley Gardens, 126 N, Main, Tulsa 3, Okla. 


UNUSUAL Novelties, samples 10c. Modern, 
Box 2, Station B, New York 2. 


MODELS &£ MODEL SUPPLIES 


SHIP model kits and fittings. Complete 

line Fisher model yacht equipment. All 
Boucher, Fisher, Marine Model and Ideal 
Kits, fittings and blueprints at standard 
rices. Most complete stock in New Eng- 
and. James Bliss & Co., Inc., 220 State 
St., Boston, Mass. 


SHIP Model Kits and drawings. Horizontal 

Marine Flash Boiler Drawing Kit, six 
pages 112x172 with instructions $1.00. 20" 
Navy Mine Sweeper Construction Kit 
$10.00. The Thompson Engineering Com- 
pany, Grand Rapids, Mich. 


SHIP Model Blueprint's—Battleship-Wash- 

ington $1.00, Cruiser Chicago $1.00, Cor- 
vette $1.00, Victory Ship $1.00.  Casev's 
Ship Models, Box 85, 30 W. Washington, 
Chicago, Illinois. 


MOST complete Illustrated Catalog—''O- 
HO OO” Model Railroad Parts ever 

published. Send 5c for mailing. Selly, 1377 

Gates Ave., Dept. 803, Brooklyn, N, Y. 


PLANES, Boats, Hundreds of Hobby Items, 

catalog 6c. America's Hobby Center, 
Dept. 534, 40 E. 21st St, New York 10, 
New York. 


ILLUSTRATED Price List, 
pellers, Supplies 5c, Model Builders Sup- 
ply, Hutchinson, Kansas. 


MINIATURE Ford cars and other makes. 
10c (coin). Model Autos, Box 133, Hem- 
ingway, South Carolina. 


SHIP Model and vacht supplies, complete 
large 64 page Catalogue, 20c, Wm. Wild, 
510 E. llth St., New York City. 


MONEY MAKING OPPORTUNITIES 


LEARN Metascience, Remarkable drugless 

healing. No manipulation. No apparatus. 
Unbelievable simplicity and results, Inex- 
pensive correspondence course. Write Meta- 
science, De Land, Florida. 
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Opportunities 


OPPORTUNITIES Galore: New, fascinat- 
ing, variety home-work earns big money, 

also exceptional possibilities in Short-Story 

Writing, Public-Speaking, 25c 

page Horoscope, two distinct money-making 

magazines, catalog, details. Send birth- 

gaie. W. Billings, 210 Fifth Avenue, New 
ork, 


MECHANICALLY Inclined Men—Own and 

operate general Appliance Repair shop. 
Complete, illustrated course shows you 
how. Welding, Refrigeration, Motor re- 
pair, How to get business, etc., all phases 
covered. Free literature. Christy Supply, 
Dept. 1437, 2835 N. Central Ave., Chicago, 


300 TESTED Moneymakers, 64-page book, 

25c postpaid. Business secrets, formu- 
las, wholesale supply sources galore. Book 
has no ads. Meat only. Money back if 
dissatisfied. Write today. Now. The 
Bookmaster, P, О. Box 588-G, Stillwater, 
Oklahoma, 


PLASTIC, the amazing transparent sheet- 

ing—a hobby with a future, Complete 
Working instructions and plasticraft proj- 
ect kit with drawings, samples and ma- 
terials for visible jewel box, Postpaid $5.00, 
Universal Consolidated, Box D, 408 South 
spring Street, Los Angeles 13, California. 


IF you want to trade or sell anything (re- 

gardless of what it is) send 20c coin for 
“Swappers Guide’. It lists hundreds of 
"Swap'—"''Buy'—''Sel"' Opportunities all 
over America. Swappers Guide, 610 St. 
Joe, Evansville, Indiana. 


MAKE Money at Home in Sparetime, Mail- 

order Business is your Opportunity. Start 
with as little as $2.00. New—Amazing Sys- 
tem that works wonders, prepared by Ex- 
pert, Startling information Free. Alfred 
Siddall, Atascadero, California. 


YOUR Money Making Opportunities are 
wanted by over 700,000 Popular Science 
readers! Advertise here for real results! 
For full information, write today for fold- 
er M. Classified Section, llth floor, 35 
Fourth Ave., New York, N. Y. 


IF it’s Wealth You Desire, Start a home 

business in spare time. Make extra 
Money. Experience not essential. Litera- 
ture Free. Lucas, 70 Josephine, Detroit 2, 
Michigan. 


A $100-a-month hobby at home! No so- 

liciting, no meeting people. Easy enjoy- 
able pastime. Details, 25c. Quarter re- 
turned if not satisfied with hobby. Laura 
Dickson, Anderson, 5. C, 


SALESMEN, Agents, Home Workers, get 

new offers, we send names everywhere, 
25c lists yours. Hudson Service, 1472 Broad- 
way, New York. 


AMATEUR and semi-professional artists 

and cartoonists, cash in on your ability. 
Hamilton, Box 4E, Woolsey Sta., Astoria, 
New York. 


DETECTIVES Earn Big Money. Experience 
unnecessary. Particulars free, Wagoner, 
P-125 West 86th, N. Y., N. Y. 


MAILORDER Income Boundless oppor- 
tunities. Particulars stamp, MacMillen, 
273H, Lancaster, Ohio. 


OPPORTUNITIES Galore, giant mails 10c, 
sample mailing free. Harvey Teeple, 
(PS), Decatur, Ind. 


EARN money evenings, copying and du- 
plicating comic cartoons for advertisers. 
Comic-Ads, Argyle, Wisconsin. 


EXTRA money information free. McDan- 
iel, 939 East Euclid, Detroit 11, Mich. 


brings 10- | 
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MAKE Extra money at home, details free, | 


Lumco, Kimball, Nebraska. 


TRADERS’ Club members earn big money 
because??? Anderson, Vineburg, Calif, 


MONUMENTS 


MONUMENTS—Direct Low Prices, Freight 

paid. Guaranteed. Free Catalog and 
samples, Write Granite-Marble Factory, 
A49, Oneco, Florida. 


MOTION PICTURE & SOUND 
EQUIPMENT 


DEALERS! Want more business? Advertise 

your films or equipment in this column. 
Read by enthusiastic photography-minded 
Popular Science readers — 748,593 every 
month! Write for folder 8 today. Popular 
Science Classified, 353 Fourth Ave. New 
York City. 


FREE illustrated 1944 Home Movie Film 
_ and accessories catalog, also big list of 
Rental Films, Low Rates. Esco Film Prod- 
ucts, 3827 Archer Avenue, Chicago 32, 
Illinois. 


JOIN our new Home Movie Film Club. Si- 
lent or Sound 8-16mm, films exchanged 

at lowest rates. Particulars free, National 

Eum Exchange, Sta, E-Broadway, Toledo, 
io. 


"LORELEI', glamour film extraordinary. 

8mm 50 ft., $2.00; 16mm 100 ft., $4.00, 
prepaid. Complete lists, glamour sample, 
10с. Jenkins, 392-A, Elmira, N, Y. Koda- 
chrome subjects also available. 


BETTERPIX outdoor safety film, 100 feet 

l6mm, $2.50. 25 teet double 8mm, $1.25. 
Free Developing. Finished subjects sold, 
Exchanged. Sound Library. Better Films 
742 New Lots, Brooklyn 7, N. У, 


TAKE movies 100' 16mm $1.90, 25’ double 

8mm $1.25, developing included (Bulk) 
8mm, Ambassador, 479-A Quincy St., 
Brooklyn, N. 


ARTS — Comedies — Everything! Catalogs, 

discount Coupon-Stamp, Bargain Film-8, 
719 East Glst Street, Los Angeles, Califor- 
nia. 


100° 16mm USED sound film, $1.00 post- 

paid. List of complete subjects upon re- 
quest. Blackhawk Films, Dept. PS6 Dav- 
enport, Iowa. 


$&$mm-16mm SILENT-sound films. Com- 
plete rental library. All latest subjects. 

Free catalogue, (sample film 10c). Garden 

Film, 317 West 50th, New York City. 


35MM SOUND features! Shorts! Techni- 
color samples 10c. Demsey, 1613 Stewart, 
Youngstown, Ohio. 


LEARN Movie Projection, Management. 
Free catalog. Give age. Theatre School, 
Elmira, N. Y. 


SALE-Rent 8-—i16mm Films. Catalogues 
10c. Don Elder's, 739-B Boylston, Bos- 
ton 16, Mass. 


I BUY—Swap—Rent—Sell 
movie films, Harvey 
Brockton, Mass. 


$1 BRINGS “Surprise” assortment 8-mm 
colorful titles! Guaranteed.  LeMoine 
Film Service, Nevada, Missouri. 


WANT: 8mm Movie 1.9 lens and projector. 
splicer. Will trade Guns, Relics, An- 
tiques, Heike, Wenona, Illinois. | 


8mm, l6mm 
Iris, Box 539, 


SALE —rent--exchange—8-16mm movies. 
Send stamp for catalogue. Bailey Films, 
1653 Cosmo, Hollywood 28, California. 


SEND stamp for 16mm, 8mm catalogue. 
Sterling's, 679 Northampton, Easton, Pa. 


YOUR titles, press poned 8mm, 16mm, 
Dunlap Cine', Williamsport 37, Pa. 


FREE. 1944 Film Catalog, Samples 10e. 
Goodwil Company, Jackson, Tenn. 


MOTORCYCLES, BICYCLES & 
SUPPLIES 


MOTORCYCLE book—192 page manual 

"Questions-Answers'' complete servicing 
information Harleys, Indians, Hendersons, 
Servicycles, Villiers including war models, 
$1.10. “Motorcyclists Workshop” 
'""Iwo-Stroke Motorcycles” $1.50. 
torical Motorcycling Facts” $1.00. *''Auto- 
mobile Racing” $1.10, “Modern Motorcycle 
Mechanics and Speed Tuning’’, 435 pages. 
care American, English motorcycles $2.50, 
with drawings, specifications U. S. Army 
Jeep, German war motorcycles $3.00. All 
postpaid. Clymer, 2125 W., Pico, Los An- 
geles 6, California, 


Buy War Savings Bonds and Stamps regularly. 43 


POPULAR 


SCIENCE 


SUBSCRIBE for English Motorcycle Magos 


zine. Describes British makes, past, 
ture, racing, mechanical information, war 
models, engines, illustrations, Interesting, 
educational. Published weekly. $10.00 
yearly, 52 issues, $5.50 six months, Sample 
copy postpaid 50 cents. Clymer, 2125 W. 
Pico, Los Angeles 6, California. 


“MOTORCYCLES — How to Manage 
Them'', Latest book just out, 260 pages, 
175 illustrations, drawings. Most complete 
book ever published on the “Art of Mo- 
torcycle Riding". Read it and become a 
better Motorcyclist. Postpaid $1.50. 
mer, 2125 W 
fornia. 


SPEED—''How to Obtain It’ just pub- 
lished. 160 pages, full details, cams, 
balancing, timing, valves, pistons, racing 


technique. world's greatest speed tuning 
book. $1.50 postpaid. Clymer, 2125 W. 
Pico, Los Angeles 6, California. 


GOGGLES-—Genuine Non-Shatterable, Mo- 

torcyclists, Automobilisis, aviators, oth- 
ers. Sponge rubber binding, adjustable 
head size. DeLuxe model $4.95 Standard 
$3.95 Regular $2.95 postpaid. Clymer, 2125 
W. Pico, Los Angeles 6, California. 


100 MILES Gallon! Motor-scooters, mo- 

torcycles, Whizzer bicycle engines, 
midget automobiles, gasoline engines. No 
priority necessary, Catalog one dime. Cly- 
mer 2125 W. Pico, Los Angeles 6, Cali- 
ornia, 


PLANS, drawings, specifications, instruc- 
tions for building attractive motor- 
scooter complete $2.00. Plans electrically 
driven bicycle $1.50. Postpaid. Clymer, 
2125 W. Pico, Los Angeles 6, California. 


MIDGET Racer $65, 


Wheels, tires, parts. 


Motors $5 up. Send 25c for Bargain 
Catalogue. Midget Motors Directory, 
Athens, Ohio. 


BUILD electric bicycle. No chains, gears, 
welding. Relay controlled. Plans $1.00. 
Klauss. 1369 Missouri, Pittsburgh 6, Pa. 


MOTORCYCLE Parts, New and used. List 
"ш Ballak, 811 N. 9th St., St. Louis 1 
ГО, 


MOTORS rebuilt. Large parts stock, Used 
motorcycie catalog 15c. Indian Motor- 
cycle Sales. Kansas City 1, Missouri. 


MUSIC, MUSICAL INSTRUMENTS 


LEARN Popular Piano! Play hit songs in 

boogie-swing style. Pianists, send dime 
for sample arrangement. Home-study fold- 
er free, Christensen Studios, 765 Kimball 
Hall, Chicago 4, 11]. 


SONGWRITERS! Send your poems for our 

offer and Free “Rhyming Dictionary''. 
Phonograph Records made. Vanderbilt 
Music Studios, Box 112, Dept. 4C, Coney 
Island, N. Y. 


LEARN Piano in 5 easy lessons by ear. 
Play any song—Easiest method known. 


Amazing  results—Complete course $2, 
ABC Piano Method, Dept. 5-3, Mt. Vernon, 
N. X., Box 145, 


PIANISTS. (also organists) Greatly im- 
prove Technic, Sightreading, Accuracy, 
Memorizing, Playing thru Mental-Muscu- 
lar Coordination. Quick results. Broadwell 
Studios, Dept. 94C, Covina, California. 


SONGWRITERS: Write for Free Instruc- 

tive Booklet Outlining Opportunities. 
United Music Corporation, Dept. 31, 
Salem, Indiana. 


WANTED! Lyrics, melodies for songs. 


We 
arrange, publish, sell. Superior Song 
Studios, Passaic, N. J. 


OLD GOLD, WATCHES, PRECIOUS 
STONES 


GOLD $35.00 Ounce—Mail old gold teeth, 

diamonds, jewelry, watches — receive 
cash by return mail, Satisfaction guaran- 
teed. Free information. Dr. Weisberg's 
Gold Refining Company, 1500- B Hennepin, 
Minneapolis, Minn. 
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OLD STAMPS 


I WILL pay $100.00 each for 1924 1c green 

Franklin stamps, rotary perforated elev- 
en (up to $1,000. 00 each unused). Send 6c 
today for large illustrated folder showing 
amazing prices paid. Vernon Baker, PS-43, 
Elyria, Ohio. 


WANTED-—United States & Foreign Stamp 


WANTED 


collections, accumulations, duplicates, 
etc. Highest cash prices paid. Fort 
epee stamp Company, Albany, New 
ork, 


PATENT ATTORNEYS 


INVENTORS: Learn now—without obliga- 

tion—how to protect and sell your in- 
vention. Secure Free Record of Invention" 
form for establishing date of your inven- 
tion—and Free Book “Patent Guide for 
the Inventor", containing complete infor- 
mation about patent procedure and selling 
inventions; giving illustrations of many 
successful inventions; over 150 basic me- 
chanical movements. Delay may be costly. 
For prompt, confidential service—write— 
Clarence A. O'Brien & Harvey Jacobson, 
Registered Patent Attorneys, 42B-C Adams 
Building, Washington, D. C. 


PATENTS Secured. Two valuable booklets. 

"Patent Protection" and “When and 
How to Sell an Invention'', together with 
“Evidence of Invention” | 
sent free, Write immediately to experienced 
patent counselors, Victor J. Evans & Co.. 
841-C Merlin Bldg., Washington 6, D. C 


PATENTS-— Trade marks. Preliminary ad- 
vice, book and disclosure form free. Per- 


Washington 
Registered Patent Attorney. 


INVENTORS: Send for free copy my 72- 
page book on patents, Reasonable terms. 
Prompt action. Confidential, personal serv- 


ice. L. F. Randolph, Dept. 340-A, Wash- 
ington, D. C. 


PROTECT your invention Pirough medium 

of my expert personal service, Prelimi- 
nary information without obligation. 
ace L. Beall, 902 F Street, N.W. 4, 
ington, D. C. 


Wash- 


“INVENTOR'S GUIDE" free, containing 

100 mechanical movements, information 
about patenting, selling inventions. Frank 
B. Ledermann, 154 Nassau St., New York. 


C. A. Snow & Co., S-427 Snow Bldg.. 

Washington 1, D. C. Registered Patent 
Attorneys. Established 1875. Literature 
mailed on request. 


"PATENT-Particulars" and Blanks, free, 
airmailed. Sterling Buck, P-Hotel Plaza, 
Washington 7, D. C. 


PATENTS 


INVENTORS: Foresighted manufacturers 

already planning post-war sale of new 
non-military products. If you have a useful 
invention, patented or unpatented, write 
Chartered Institute of American Inventors, 
Dept. 3- B, Washington, D. C. 


PERSONAL 


WILL interested persons who need counsel 

please contact Cowles at 100 East Belle- 
vue, Chicago 11, Illinois? Advice and in- 
formation served to clients everywhere, Fee 
$1. Personal subjects and financial mat- 
ters our specialty, Why forego friend- 


ships, promotions, and other successes? 
Broke? Lonely? Worried? Write Cowles 
today. 


EXECUTIVES—$4,000—$12,000 caliber. You 
are offered a dignified Service that con- 
ducts negotiations for improved positions 
with postwar futures in desired locations. 
Your personal requirements met by indi- 
vidual procedures. Strict confidence as- 
sured. Details on request. Executives’ 
Personnel & Research Service, 646 Land 
Bank Bldg., Kansas City, Missouri. 


Buy War Savings Bonds and Stamps regularly. 
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PSORIASIS Sufferers: Pixacol has brought 
relief when everything else failed. Use 
only as directed. Apply externally, dries 
quickly, convenient. Try regular $1 bottle 
without investing a cent! Write: Pixacol 
Lab., Box 1298, Cleveland 3, Ohio. 


WEAK Men—Older Men, amazing Hindu 
Secrets quickly restore youthful pep and 
Free information. Hindu, 675 

Denver 4, Colorado. 


SLEEP right with Sleep-rite, soft waxen 

ear noise stoppers. Free booklet, sam- 
ple. Dowpos, 1215 Park Row Building, 
New York 7. 


DISCOVER your best abilities through sci- 

entific aptitude tests. Information 10c. 
Testing Service, 206 Commercial Bldg., 
Rockford, Illinois. 


BIRTH certificates, wills, other records 

U. S., Canada. Heirs, others located. 
Bureau Of Records, 308 W. Washington, 
Chicago 6, 


"UPIN-UPS' Biggest Line. World's Most 

Gorgeous Girls, To-day's Biggest Bargain 
Assortment ae 00. James Reed, P-S-31, 
Hollis 7, N. 


PICK pocket proof wallet belt. Eight inch 

zipper compartment on inside. Genuine 
Cowhide. All sizes, price $1.98. Box 888, 
Haverhill, Mass. 


20 THRILLING ''Pin-up' Beauties from 

original Hollywood Photos (exclusive re- 
lease) $1.00. Libman Co., Dept. 53, Box 
7833, Del Valle Sta., Los Angeles, 


FREE! Big mail, with 3 mo. mail order 
magazine sub., 25c. Richmond Publish- 
ing Co, Box 21-S, Sta. A, Los Angeles. 


'44 ESQUIRE Desk Calendars—Twelve Var- 
ga Girls—50c—Esquire Agent, 1919 Gir- 
ard, Phila., Ра. 


WOULD уоп like your eyesight improved 
and discard glasses? Send $1.00 for full 
instructions, L. F. Neer, Lake Worth, Fla. 


HYPNOTISM. Complete 20 Method Course, 
25е. Western Institute Hypnotism, 
D-1619, Palatine, ПІ. 


MOTORISTS—Red and White key chain 
and license holder 215” long. Send 25c. 
Box 888, Haverhill, Mass. 


PENMANSHIP Corrector—Corrects your 
penmanship few hours; Write, Ozment, 


6, St. Louis, Missouri. 
ROMANCE Magazine, Photos, Descrip- 
tions Free. Excel, 2149 Jackson, Chi- 


cago 12, Illinois. 


COLORED cartoon illustrating hobby or 
business, from photograph $1.00, photo 
returned, T, Arndt, Randolph, Wis, 


BUY Vitamins 
Matoska 
Minn. 


direct, Save. Postcard. 
Products, White Bear Lake, 


PHOTO FINISHING 


TIE and wrap rolls securely. Do not mail 
in ordinary envelopes. Address plainly. 


SENSATIONAL introductory offer! Send 

negative, this ad, and 3c for professional 
"x5" enlargement! 16 regular-size ог 8 
Double-Size reprints, from negatives, 25c! 
Kodak roll developed with 16 guaranteed 
deckled-edge prints, 25c! Candid Rolls—36 
exp. 35mm developed, vaporated, enlarged 
to 3x4, $1.00; 18 exp, 60c, Reprints, 3x4, 3c 
each. ‘We have new, perfect 35mm film. 
Low prices, Free Mailers, details on re- 
quest. American Studios, Dept. 207, La- 
Crosse, Wisconsin. 


EXCLUSIVE Introductory Offer! 4 beauti- 

ful enlargements for 10c, Send any 4 neg- 
atives of the same size (up to 215" x 414”) 
and we will return to you immediately 4 
valuable enlargements—deckled and dated 
on Velox. Negatives returned with order, 
Send negatives, this ad and 10c coin today. 
This ad must accompany order, Mail-N- 
Save, Box 310-44, Quincy 69, Mass. 


POPULAR SCIENCE 
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-8inm or 16mm movies. 


tures 30c. Roll 12 pictures 45c, Roll 16 
pictures 60c. Enlargements on double 
weight portrait paper 5 x 7—30с, 8 x 10— 


cisco, Calif. 


BIGGEST $1.00 value in 35MM finishing 
today, 36 exposures, fine grain 31%х415 
enlargements: deckled, embossed margin 
and date. Eighteen exposures 75c; sixteen 
exposure splits 55c, Free mailers. 8 exposure 
rolls in beautiful, deckled contact finish 
with embossed_wide margin, 25c, Mailbag 
Film Service, Box 5440A, Chicago 80, 


BEAUTIFUL Enlargements made from 

your favorite negative, Prompt Service! 
о Хх 7 inches—25c each. 8 x 10 inches 50c 
each, Send negative and coin to:—Maniss 
Photo Supply Co., 1044 Locust St., Colo- 
rado City, Texas. 


YOUR 6-8 Exposure Roll Developed and 

Two prints each good negative 30e: 
enlarged to about Post Card size 8 Expo- 
sures 25c; 12 Exposures 40c; 16 Exposures 
50с. Rapid Foto Service, G.P.O., Box 413, 
New York 1, N. Y. 


q 


116 size or smaller; 


ROLL developed and 4 x 6 oversize glossy 

Velox prints. 8 exposure 30c; 12 exposure 
45c; 16 exposure 60c. Overnight service. 
Clemet Photo Service, 1318 W. Columbia 
Ave., Philadelphia 22, Pa. 


YOUR favorite kodak pictures enlarged, 
size 5 x 7, 10c; three for quarter, coin. 
Send best negatives (film) today. Address 
Peeper Studios, Dept, 83, Des Moines, 
owa, 


REPRINTS 2c each (fifty or more), less 

than fifty 215c each. Finest workman- 
ship; fast service, Mercury, B-109 North 
Dearborn, Chicago 2, 


INTRODUCTORY Offer—six enlargements 

from your favorite negative, 25c, Sky- 
land Studios, Box 411, Dept. “ES, Ashe- 
ville, N. C. 


QUALITY Photostamps $2.00 hundred, 82- 
29 60th Road, Elmhurst 6, New York. 


PHOTOS WANTED 


WISH to increase size of my $500 collec- 

tion of unusual photographs, Also want 
What do you have? 
Bryce Hembree, 305 West 8th St.. Los An- 
geles 14, Calif, 


POULTRY & SUPPLIES 


y 25c year, 5 years $1.00, 
032 5. Clark, 


why not you? 
American Poultry Journal, 
Chicago, 


REAL Inecme from chickens and eggs. 

Magazine operating eXperimental farm 
tells how. One year 25c; 5 years, $1.00. 
ЕНА Tribune, Dept. 152, Mount Morris, 


PRINTING, MULTIGRAPHING, 
MIMEOGRAPHING, LABELS 


BUSINESS Cards, printed in two colors, 
$2.50 per thousand. Samples on request. 
M. Dale Newton, Medford, Oregon, 
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“PRINTOMATIC" 
Stencil Post Card Printer, $9.50 Com- 


Self-feeding Rotary 
plete, Al] Makes Duplicator Supplies, 
Literature Free, Pittsburgh Typewriter 
Supply. 336-MA Fourth Avenue, 
burgh 22, Pa. 


ADDS humor, interest, to letters: | 

Letterheads. 35 with envelopes 
postpaid. Potcova's, 901 Monroe, Monroe, 
Michigan, 


$2.00 POSTPAID; 200 8!5 x 11 Good Bond 

Letterheads and 200 634 Envelopes. 500 
of each $4.75 postpaid. Mero Products, 
Box 344, Punxsutawney, Pa. 


PRINTING of all kinds; write for price 
list and samples. Edgewood Press, Box 
А, Edgewood, Maryland. 


FOR rich impressive printing reasonably 
priced, Write: Precision Printers, 210P 
Fifth Avenue, New York 10. N. Y. 


CLASSY printing economically produced. 
Quick deliveries. Samples, Sicocan, 6348 
Windham, St. Louis 20. 


200 BOND Letterheads, envelopes, 
2000-—$5.98, Samples. Joseph Johnson, 
1382-B Fifth Ave. New York 29, 


PRINTING OUTFITS & SUPPLIES 


PRINTING Outfits and Supplies. 

stamp for details or dime for complete 
illustrated supply book. Kelsey, Inc., W-8, 
Meriden, Conn. 


NOW, vou can make your own printing 

cuts by simple, easy ''Plastoplate''" proc- 
ess, No messy chemicals.  Dayservice, 
Argyle, Wisconsin. 


PROFESSIONAL stencil post card printer, 
complete $2.45 postpaid. Challenge As- 
sociation, D-1, Cincinnati. 


INEXPENSIVE home-made printing press. 
Details free, Novelty 5hop, Downsville, 
Louisiana. 


PRESSES, Type, Supplies, Specimens, 3c. 
La Garza, 8 Walden, Cambridge, Mass, 


PRINTER'S Supply Bargain Catalog. Send 
stamp. Bradshaw, 3214 Huron, Chicago 24, 


PRINTING Presses, Type, Supplies. Lists 
3c. Turnbaugh Service, Loysville, Ра, 


PROFITABLE OCCUPATIONS 


MECHANICALLY Inclined Men—Own and 
operate general Appliance Hepair shop, 
Complete, illustrated course shows you 
Welding, Refrigeration, Motor re- 


^ Mechanics 
Dept. $-20, 4701 West Pico, Los 


Angeles 6. 


LOCKSMITHING Course—Practical inex- 

pensive lessons for handy men. Just out! 
Fit keys, pick locks, de-code, make master- 
keys, Satisfaction guaranteed. Send for 
Free Details. Nelson Co., Dept. 709, Chicago. 


STOP Paying Rent. Build! Own! Мо 

Mortgages! Build your own home with 
new plastic material. Free Details, ''Plas- 
p Homes’’, Box 872 Wilmington, Califor- 
nia. 


OPERATE ا‎ clipping bureau, 

Steady paying home business. Fascinat- 
ing rewriting work, H-54 Madisonville, 
Cincinnati 27, 


$40.00 WEEKLY, Made growing mush- 

rooms, Fresh, Dried. Dominion Patent 
331583, free spawn, North American, 169Y 
Yonge, Toronto, Canada. 


$5000 FROM Half Acre! Growing Ginseng. 

seed, contract supplied. Particulars 10c, 
Associated Growers, Dept. 12, St. Norbert, 
Manitoba. 


RAISE highly profitable angora rabbits. 

Multiply fast, Wool $8.50 pound. Plenty 
markets, Particulars free. White's Rabbit- 
ry, Marion, Ohio, 


Buy War Savings Bonds and Stamps 


regularly. 


RADIOS, SUPPLIES & INSTRUCTION 


RADIO Interference causes. What they 

are, Where they are, where they come 
from and how to prevent them explained 
in new copyrighted booklet, Radio Listen- 
ers' Guide, 


Dept. S, 660 Mission Street, San 
Francisco 5, Calif. 


RADIO Service men and experimenters 

send for our giant radio catalogue. Save 
йош ыа Radio Co., (1000-V), New- 
AIK, IM. 


REVISED Plans 18 Crystal Sets (SW rec- 

ord 5300 miles), with 
25c. Laboratories, 363-T Hampton, 
ward, California. 


LOWEST Prices, Radio Tubes, Parts. Free 
bargain lists. Potter, 1314-A McGee, 
Kansas, City, Mo. 


MAKE simple tubeless batteryless crystal 
radios, Crystal and instructions, 25c, 
Allen, PS427, Clinton, Missouri. 


"RADIO Repairing with substitute parts,” 
32 page booklet, 25c, Supreme Publica- 
tions, 328 S. Jefferson, Chicago. 


SHORTWAVE Crystal-radio. Instructions 
10c. Hulet, 29 Е, 39th, New York, 


RARE COINS 


WE buy Indian Pennies, Lincoln pennies 

and Old Rare Coins, Highest Prices 
paid. Indian Pennies worth up to $15.00 
each, Lincoln Pennies up to $2.00 each. 
Other Rare Coins $5.00 to $2000.00 each. 
Send 10c today for new 1944 price cata- 
logue of all wanted U. S, Coins. American 
Rare Coin Co., Dept. 4, Transportation 
Bldg., Chicago. 


FREE! Foreign coin, banknote and Coin 

Collectors’ Illustrated Catalog to ap- 
Droval service applicants. Send 3c postage. 
Up to $20 cash paid for Indian head cents. 
All dates wanted. Buying list 10c. Tatham, 
Sprinzfield-D50, 


COIN Collectors—Read 


Coinco., Mass. 


"The Numisma- 


tist." Published monthly. News, illus- 
trated feature articles on coins and 
medals, Sample copy 25c. American Nu- 


Brooklyn 2, М. Y. 

COMPLETE Catalogue of all U. S. coins 
15c to $1.00. 75 Illustrations. 3500 Quo- 

tations, Price 10c. James Randall 341 

South Dearborn, Chicago, 


COMMEMORATIVE $15—Stone-Mountain, 

Long-Island, Texas, Ky., Columbian, 
$1.50 ea. Illustrated Catalogue, 10c, Nor- 
man Shultz, Salt Lake 9, Utah, 


SAN FRANCISCO Mint Coins—5 different 

Jefferson Nickels 50c, 1943s Cent-Nickel- 
Dime 25c. Dollars-192ls, 1922s, 1923s. 
1926s, 1927s $1.50 each. Coins, Вох 77, 
Alameda, California, 


TWELVE wooden nickels $1.00. 25 different 

Indian cents $1.10. Buying List 3c. 
Large eg catalogue 10c, 
Co., 1180 E, 63rd, Chicago. 


WILL Pay $10.00 each for certain Lincoln 
Pennies! Indianheads $50.00; Dimes 

$1,000.00 Catalogue 10c. Federal Coin 

Exchange, 2-PS, Columbus 15, Ohio. 


FIVE foreign bills, 25c. Twenty-five dif- 
ni $1.00, Beffel, Box 37-A, Ottawa, 
nois. 


WE purchase all Indianhead pennies. Com- 
plete catalogue 10c. Waltman, 498 
Broadway, New York. 


10 INDIAN Head cents, different dates, 
also pricelists, 35c. Schultz, 105334 Rich- 
wood, Cincinnati, Ohio, 


30 DIPFERENT Foreign Coins $1 Approv- 
als, Delmonte, 725 W, 172, New York 32, 
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RAZOR BLADES, SHAVERS 


TRIM-RITE combs cuts own others hair. 

Complete 60c postpaid. Extra blades 5c. 
Guaranteed. Agents wanted. Watson Hau- 
ger, 224-AP Ridge, New Kensington, Pa. 


SAFETY Razor 
Send four as a trial with postage. 
ville, Florida, Box 14. 


ILLUSTRATED circular Home Hair Trim- 
s Kendall Sales, 16 Bulfinch, Boston 
, Mass. 


Blades sharpened free. 
Mill- 


REFRIGERATION 


REPAIR Refrigerators. Complete Manual, 
82х11 inches, only $1.00, Supreme Pub- 
lications, 328 South Jefferson, Chicago 6. 


RUBBER STAMPS 
3 LINE stamp 30c; cushioned, indexed, 35c. 


Ser nee $1.50, Printrite, Wauwatosa, 
is. 


ONE line 15c, 2 lines 25c, 3 lines 35c. Ex- 
cello, Box 500, Shreveport, Louisiana, 


QUALITY, 3 lines 45c, Signatures $2. Fed- 
erich Míg., East Pittsburgh, Pa. 


ONE Line 15e, 2—25c, 3—35c, 4—45c. De- 
Luxe Stamps, Auburn, Nebr. 


SCIENTIFIC SUPPLIES 


WE offer а complete line of supplies for 

the amateur telescope makers. A11 
grades of abrasives, ''Broken-in'" rouge, 
pitch, optical disks, templates. We look 
forward to helping you with your prob- 
lems. Don't hesitate to write. Optical 
Experimental, 367 Vernon Avenue, Brook- 
lvn, New York. 


ILLUSTRATED charts. Radium. Prisms. 


Books, Research  Dept., 
Fourth St., San Francisco. 
SONGWRITERS 


SONGWRITERS! B, M, I. Publisher with 

established Radio Program seeks new 
songs, poems! What have you? Profes- 
sional’s sincere examination Free! High 
fidelity recordings made. Transradio Music, 


Inc., 1650-P Broadway, New York. 


SONG-WRITERS send $1.00 for four latest | 


song hits and information on how to 
publish and market your song.  Puritan 
Ji i Co., 343 S, Dearborn St., Chi- 
cago 4. 


SONGWRITERS! Send your poems for our 

offer and Free “Rhyming Dictionary”. 
Phonograph Records made. Vanderbilt 
Music Studios, Box 112, Dept. 5-C, Coney 
Island, N. Y. 


SONGWRITERS: Melodies supplied with- 


out charge by well known Hollywood 
Composers, Manuscript lead sheets and 
records furnished. Cinema Song Company, 
Box 670B-7, Beverly Hills, California, 


SONGWRITERS—Send Poem For Immedi- 

ate Examination and Free Rhyming 
Dictionary. Richard Brothers, 46 Woods 
Building, Chicago. 


POEMS Wanted for Musical Setting. Send 
poem for immediate consideration. Five 

SUAE Music Masters, 646 Beacon Building, 
oston, 


SONG Poems Wanted: Write for Free In- 

structive Booklet, Outlining Opportuni- 
ties. United Music Corporation, Dept. 26, 
Salem, Indiana. 


SONGWRITERS! Outstanding songwrit- 
ing service, Roscoe Barnhart, 1320 48th, 
Des Moines, Iowa. 


GOOD Music composed to good words. 


Music printing. Reginald Belcher, Chat- 


ham, New Jersey. Established 1910. 
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Opportunities 


SONGWRITERS: Write for free booklet, 
Profit Sharing Plan. Allied Music Com- 
pany, 204 East Fourth, Cincinnati, Ohio. 


SONGWRITERS- Write for amazing free 
publishing information. Al Brand, 
Sycamore, Illinois, 


POEMS, melodies. Amazing proposition. 
Hibbeler, C15, 2157 N. Avers, Chicago. 


SONG poem contest. Write for free infor- 
mation. Box 727, Hollywood. 


SPORTING GOODS, GUNS, FISHING 
TACKLE, ARCHERY 


4,000 BARGAINS; Antique Firearms, 
Swords, Rifles, Cartridges, Muskets, In- 
dian relics, Fossils, Coins, Minerals, Tro- 
phies, mounted birds. New Catalog 10c, 
(Photographs-Many). Heike, Wenona, Illi- 
nois. 
BOWS-Arrows for Hecreation-Hunting- 
Fishing. Beautiful Archery instruction 
book, 90 pages, 50 illustrations, only 50c. 
Ilustrated catalogue Free. Archery Sales- 
Service, 617 South State, Chicago. 


USED Guns, Binoculars, bought, traded, 
sold. Ammunition bought. Highest Cash 


Prices Paid. Stoeger Arms Corp.. 507 
Fifth Ave., New York, N. Y. 
ARCHERY Equipment: Catalogue Free, 


Mid-West Archery, 
Chicago 49. 


GUNS-— Blued. Plated, Checked, Refin- 
ished. Nickeled guns Blued. Bluing Salts. 
Gunblu, 322 Plant, Tampa, Florida, 


SNOWSHOES: Immediate Delivery, relac- 
ing also, Send card for sizes available, 
Howe Fur Company, Coopers Mills, Maine. 


SEND 10c for list 100 used guns. Fray- 
seths, Willmar, Minnesota. 


2209-D East 75th, 


USED guns, bought, sold, exchanged. List 
stamp. Howe, Coopers Mills, Maine, 


STAMP COLLECTING 


NOTICE—Readers answering ads offering 
Approvals receive a selection of stamps 
from which they may make purchases at 
prices indicated, Ten days are allowed for 
payment and return of undesired stamps. 
Otherwise approval ro EE become sub- 
Ject to Section 2350, Postal Laws & Regu- 
lations, 1932, providing penalties for ob- 
taining property by false pretense. 


SPECIAL Album Free—The United States 

Flag Series for twelve overrun Nations 
is the most unique, remarkable, impres- 
sive, and beautiful set of stamps ever is- 
sued. It fairly cries for a special album 
worthy of it, such as we have published. 
It's а very fine album of 34 pages. Cover 
designed by a famous artist, Arrangement 
artistic and practical, telling the history 
of each honored nation.—It is Free to 
sincere approval applicants. Just send 10c 
for mailing expenses, 
you desire approvals of the United States 
or foreign stamps or both. Approval 
Headquarters, Globus Stamp  Co., 268 
гише Avenue, New York City 10. Dept. 


WOW! $10.00 Worth of Fun for only 10c! 

500 Foreign Stamps, unsorted and un- 
picked (mostly on bits of paper) just as re- 
ceived from the church missions and other 
sources. Africa, So. America, Australia, 
China, Philippines, Dutch Indies, and oth- 
er countries are represented. Includes a 
few commemoratives, airmails, and stamps 


cataloguing up to 25c or more each! The 


biggest Package of Fun in Stampdom-— and 
you might find something really valuable! 
Price only 10c to serious approval appli- 
cants! Money back if not delighted. James- 
town Stamp Co., Dept. No, 5, Jamestown, 
New York. 


POSITIVELY Greatest Free Offer—Latest 
Scott's International $5.00 Stamp Al- 
bum-—covering entire World, contains 36,- 


and state whether | 


000 illustrated, descriptive spaces; Scott's ' 


1944 Standard $5. 00 Catalogues ''Philately's 
Encyclopedia" —absolutely Free to appli- 
cants for Foreign Approvals becoming cus- 
tomers. Bargain Stamp Service, Palm 
Springs, California, 


Buy War Savings Bonds and Stamps regularly. 


== 


FIND Stamps Worth Fortunes! Six Big 

Items! “Queer Countries'" Packet; Dji- 
bouti, Qwalior, etc, Packet scarce Russia, 
Catalog price 50c! Fine packet of 25 dif- 
ferent British Colonies—Turks & Caicos 
Islands, Hyderabad, Jamaica, etc, United 
States $4.00 and $5.00 high values. Big 
"Far East” packet of 20 different stamps 
from Dutch Indies, Siam, Philippines, etc. 
Ilustrated 32 page booklet—tells where 
to look for, and sell, stamps worth up to 
$10,000 apiece! Everything for only 5c to 
approval service applicants!! Mystic Stamp 
Company, Department 55-R, Camden, N.Y. 


FREE! Leeward Is., Cayman Is., Turks 
and Caicos plus 60 different mint Geo. 
VI Coronation poster stamps, to approval 
service applicants sending 3c postage. Tat- 
ham Stampco., Springfield 50, Mass. 


125 ALL different U, S. $1.00. Old, new 

issues—Comms.—Postage—Dues—Famous 
Americans—Airmails, etc, Good condition. 
Lightly cancelled. Guaranteed to please. 
Try our foreign packets 10c each, 3 for 
25c. 14 packets $1.00. АП different. Bar- 
gain. Approvals sent on request, Armour 
Stamp Co., St, Albans, N. Y. 


INVEST a lc postal. Write for “Treasure 

Island’ Gift — offer—given, entirely 
free-—to purchasing approval applicants 
of foreign stamps; latest big 1200 page 
Scott's International $5.00 Stamp Album 
(or $8.00 Loose-leaf). Scott's 1944 $5.00 
Standard Catalog. “‘Treasure Island” Ser- 
vice, Vista, California. 


WORLD'S Largest Diamond And Triangle 

Stamps, Free Stamp Magazine, Stamps 
from Fighting Free French, stamps 
from 25 different United Nation Countries, 
Pictorials, Airmails. Big Bargain 5c with 
approvals. Capital Stamps, Dept, 10, Little 
Rock, Ark. 


EXTRAORDINARY offer! Dutch Indies, 

Tunisia, Victoria, Philippines, Estonia, 
Indo-China, Luxembourg, Ceylon, Mozam- 
bique, Transvaal, Algeria, Wurttemberg, 
New South Wales, Venezuela, Danzig, New- 
foundland. Everything only 5c, Imperial. 
Box 30-P, New York City 34. 


VICTORY Packet Free: Includes stamps 
from Tanganyika—British Cayman Is- 
lands — Animal — Searce Babyhead — 
Coronation — Early Victorian — Airmail 
—Map Stamps—with Big Catalogue—ali 
free—send 5c for postage, Gray Stamp 
Company, Dept. PR, Toronto, Canada. 


VATICAN City, Eritrea, Falkland Islands, 

Mauritius, Nyassaland, Selangor, Afri- 
can Airmail, Kenya-Tanganyika, South 
America, Asia, British Colonies. Many oth- 
ers, swell packet, 5c to approval applicants 
only, Kenwood tamp Co,, 321-P Burchett, 
Glendale 3, California, 


$1.00 (Cat, Price) for 1c! Two mint U.S.A. 
cat. 20c; “queer countries' packet (Dji- 
bouti, Manchuria, etc.); scarce set Russia, 
cat, 75c. Everything for only one cent to 
approval applicants! Garcelon Stamp 
Company, Box 418, Calais, Maine. 


SMOKY Mountain commemorative sheet, 

largest U. S. stamp issued, and 33 U. 5. 
including commemoratives, airmail reve- 
nues, etc. Catalogs 75c—To approval appli- 
cants for 5c. Curhan Stamp Company, 
Dept, C, Gloucester, Mass. 


FINE Approvals, freshly mounted. Fast, 

personal service. Tell me what countries 
you prefer and I'll send their stamps. 
Milton Skinner, 345 East Ocean, Long 
Beach 2, Calif. 


127 DIFFERENT Stamps including Free 

Fighting French, Haiti, Johore, Cochin, 
only 10c to approval applicants. Reich 
Stamp Co., Kenmore, Chicago, 
Dept. ST. 


19TH Century U. S. Commems., Civil War 

Revenues. Battleships, $5 & $10 Stamps 
Free to U. S, Approval Applicants. Metro- 
poan Stamps, 198-G Broadway. New 
York. 


GIVEN! 50 Different Stamps To applicants 
sending 3c postage for worldwide, qual- 

ity approvals. Imperial Stamp Co., 127 

Утеха Avenue, Highland Park 3, 
ic 
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SCIENCE 


UNITED STATES, Numbers 183, 221, 2 
384 (Mint), 397, 561, 573, (P.1.), 6 
649, 656 (Mint), C29. ЕІ, R245, Send $1.00! 
Approvals Accompany. Whiton-Stamps, 

Norwalk, Connecticut, 


SPECIAL—Airmails—21 different, includ- 
ing Zeppelin, Triangles, Latin America, 

etc., bc with approvals. Continental Stamp 

А „ Box 606, Dept. C, New Rochelle, New 
or 


BRITISH Empire Collection! Burma, Cy- 

prus, Gwalior, Sarawak, Tasmania; Also 
50 other British. Only 5c with Pictorial 
and Commemorative Approvals, Lyman, 97 
Nassau, New York City. 


100 DIFFERENT including scarce airmail 

triangle, 3o to approval service appli- 
cants. Avalon Stamp Co., Dept. S, Spring- 
field 8, Mass. 


FREE—Your choice of any 10 stamps from 

our first U. S, Approval selection. Illus- 
trated list included. Cosmopolitan Stamp 
Company, 1457 Broadway, ‘Dept, 53, N.Y.C. 


FREE! Complete “United States'" stamp 

catalog with 1,000 illustrations! Send 3c 
for postage. Harris & Co., 99 Transit 
Building, Boston, Mass. 


SOLOMON Islands, Seychelles, Nejd, Cay- 

mans, Manchukuo, Brunei. Everything 
jc with approvals, Viking, 130 (P) Clinton 
St., Brooklyn. N. Y. 


POSITIVELY Free! Scott's latest $5.00 

International Stamp Album or 1944 cata- 
logue to орго customers.  Claire's, 
7402 Bay Parkway, Brooklyn 4, New York. 


LATIN America "5 different includes air- 

mails, pictorials, commems. Only 10¢ 
with approvals, ''Crescent Stamps'', Lon- 
don, Canada, 


FREE Outft! Album stamps, hinges, 

gauge, detector, 5c! General foreign ap- 
prova sent, Manchester Stamp Com- 
pany, Manchester, Conn. 


FREE 25 different U, б. commemoratives 
to anyone sending 3c postage. Benjamin 

ae Station A, Box 141, Manchester, 
onn. 


UNITED STATES approvals complete cov- 
erage fine quality, attractive prices, 

OE Stamps, Box 436, Coconut Grove, 
orida, 


FERE pangia Sets, Royal Visit, George 
George V. Coronation, Jubilee, oth- 
ers, to рогата ih Ensign, Box 


SPECTACULAR pareve service for col- 


dern aibums. Philatelist, 
fornia. 


STAMP collections 500 different 89c, 1000 
different $1.89, 5000 different $25.00. 


Ransom, 1333 Pontiac, Ann Arbor, Michi- | 


gan. 


MEXICO Census Commemorative Set. 
Free with approvals. Pladon Stamps, 
1111-8, Idaho, Toledo, Ohio. 


WASHINGTON Bi-Centennial 12 varieties | 


complete 10c. Herman Kleinman, dJen- 
kintown 8, Pennsylvania. 
FREE, Complete Cuba tobacco set with 
approvals. Seminole, Glenburnie 10, 
Maryland. 
COMMEMORATIVES 100 different U. S. 
one dollar. Tate, 5819 Annunciation, 
New Orleans. 


UNITED STATES approvals. Large vari- 


ety at America's lowest selling prices. 


Stamp Company, Albany, New York. 


100 DIFFERENT U. 8. including commem- 
oratives 15c, Smith, Box 5550, Wash- 
ington 16, D. C 


BRITISH Colonies Packet, Only 3c to Ap- 
proval Applicants. Smith, 237-F 8th 
Avenue, Roselle, N, J. 


LIBERIA C-4-6, 10c with 14, 15, 


РА 
provals. Carroll's, 745C W. 4éth, Los 
Angeles 37, California, 


UNITED STATES $4, $5, $10 stamps and | 


Packet only 3c to approval buyers. 
Wineholt Stamp Co., Woodbine, 4, Pa. 


DEALER'S Wholesale Catalog. Postage 3c. 
Franksco, 5031 Queensberry, Baltimore, 
Maryland, 


Li 
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ATTRACTIVE stamps on approval. Gro- 
man, 306 East Hamilton, Allentown, 
Pennsylvania 


CANADA Bargain List Free. War Stamps 


given with approvals, Rheaume, 8949 
Routhier, Montreal, Canada za 
STAMPS sent on approval, outstanding 


quality, low prices, Fred Herzberg, 168 
Oak, Elmhurst, Illinois. 


FREE! Western Hemisphere Packet. Post- 
wise Зс. Owens, 801 Welshbldg., Baycity, 
ich. 


FREE! Pony Express set (facsimiles). Post- 
age 3c. Roberts, 401 Shearerbldg., Bay- 
city, Mich. 


FREE!!! British Empire Packet, 


Postage 
ic. Williams, 
Mich. 


601 Archerbldg, Baycity, 


INEXPENSIVE approvals for all. Returns 
postpaid. Maddever, 520 Vanderbilt, Ni- 
акага Falls. 


CZECHOSLOVAKIA — 50 different, ten 
cents with approvals. Franciscan, 376 
Oak, San Francisco 2, California. 


FREE! 33 different with approvals. 
кен. Box 432, Baltimore 3, Mary- 
and, 


JUMBO foreign approvals. Selections of 
250 stamps. Beaumont Stamp Exchange, 
2667 McFaddin, Beaumont, Texas. 


60 DIFFERENT United States, incl, Com- 
memoratives, 10c. Pricelist free. Seid- 
enberg, Baroda, Michigan. 


A $2,000 stamp plus 50 different, 3c with 
PE وا‎ O. Knopp, Box 1381, Bristol, 
nn. 


50 DIFFERENT from Fighting Nations— 


10c. Approvals. Liberty Stamp Co., Dept. 
S. Kirkwood 22, Missouri. 


$1.00. Nu-Way, 205 E. Broadway, New 
York City. 


PAPUA scarce coronation set complete— 
15c. Naumkeag Stamp, Newton Lower 
Falls 62, Mass. 


“FOUR Star” Approvals? Famous for 
thirty years, Nothing like them, Write 
today! Kessels, Tucson, Arizona. 


FREE! Stamp wallet, sincere approval buy- 
ers, Thiese, 10526 Anzac, Los Angeles 2 
California. 


BRAZIL Diamond shaped set 10c with ap- 
ые Vargo Stamps, Racine, Wiscon- 
БІП, 


FREE Stamps. Рог particulars, Walter 
Hoenes, Dept, PSM, Cologne, New Jer- 

sey. 

175 UNITED STATES, all different $2. 
Raymond Gilmore, Canton, Conn, 


400 STAMPS, album, hinges, gauge—25c. 
Box 6618, Northeast, Kansas City, Mo. 


GRABBAG, sensalional, bargain, surprise 
lic, Lesley, Box 31, Magnolia, Ark. 


BETTER approvals—''United States Only”, 
Write today. Box 488A, Minneapolis. 


PENNY Approvals that satisfy. Neil Gron- 
berg, Box 54418, Philadelphia 43, Penn. 


100 ALL different U.S, 10c. еви 1750 
Fairmount, Cincinnati, Ohio 


20,000 STAMPS on "pem 
1020 East 61, Cleveland 3, Ohio, 


RUSSIA, 28 different mint, 25c. Stalder's, 
Route 1, Jacksonville 7, Florida. 


1000 MIXED U, S. Old and New 25c, 2 lbs. 
$1.00. Weatherby, Troy 2, Ohio. 


1,000 GRABBAGS 15c each. 8 different $1. 
Sandy, 630 Bingaman, Reading, Pa. 


TRY my ic Approvals, Chick., 712 High 
St.. Bath, Maine. 


TATTOOING SUPPLIES 


TATTOO outfits, a few left. Write today. 
Zeis Studio, 728 Leslie, Rockford, Ill. 


Streiner, 
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TOBACCO—PIPES 


HAS your favorite pipe gone sour and bit- 
ter? Smell bad? I can completely over- 
haul, clean and sweeten your pipe to look 
and taste like new for only 50c, Send for 
free catalog and trial offer. Sidney Ram, 
09 W. Monroe, H-4, Chicago 3, Illinois. 


FREE To Pipe Smokers—For a new pipe 

smoking thrill, write us your brand of 
tobacco and get Free package Mild, Tasty, 
Nature-Flavored ''Green River’’, Pete Mo- 
berly, Box 964, Owensboro, Ey. 


TRAPPING 
FOXES, Nine in one day. Trap all fur- 
bearers. Particulars Free, Guaranteed. 
Write—Estabrook, Sherburne, Vermont. 
ELEVEN good Box Traps. Complete blue- 


prints 30c, Wee-Sho-You, Box 51, De- 
troit, Mich. 


TREASURE FINDERS 


à ! . Write Treasure 
Trove, Box 346-G, Springdale, Ark. 


SEEK Buried Treasure. Methods, mys- 
teries, devices explained, Circulars free. 
Century Press, Box 151D, Glen Ellyn, Il. 


WANTED—MISCELLANEOUS 


WANT ,22 shorts ammunition. Any 
amount. Will pay highest price per case 

(10,000). Immediate cash. Distance no 

Peerless Vending Machine Co., 

Dent, PS, 220 West 42nd St., New York 
y. 


MERCURY—Highest prices paid. Free 
containers. Write. Mercury Terminal, 
Norwood, Massachusetts. 


MERCURY (Quicksilver) we pay $1.50 per 
pound. Western Metal Co., Blooming- 
ton, Illinois. 


WATCHES 
WATCHES wanted Broken. or usable —all 


clocks, 04, агень ИНЕ, gold teeth 


nois. 


WELDING, SOLDERING 


NEW model electric welder 110 volt AC-DC: 
will weld all metals; easy to use; full di- 
rections. Complete with power unit, flame 
and metallic arc attachments, carbons, 
fluxes, rods, mask; all for $19.95— Used by 
the Navy. Marvel Electro Welder Mfg. Co., 
195-SP Center St., New York City. 


BUILD D.C, arcwelder without rewinding 

armature, Plans $1.00 each. 25 to 600 
amperes from Vehicle D. C. Motors, Light 
Dlant generators, Autombile starter-genera- 
tors. Welders Club, WB-3432, Chicago 54, 


NEW flux for brazing dirty cast iron also 

malleable, Its different. You'll like it. 
General Welding Supply, Colvin Station 
TT, Syracuse, N, Y. 


WELD, Cut, Braze with gasoline! New dis- 

covery. Make your own torch. Instruc- 
tions one American dollar, Matthews Mfg. 
Co., Calgary, Canada. 


BUILD Small, medium or large А.С. arc- 
welder. Operate from power line. Plans 


$1.00 each. Welders Club,.WB-3432, Chi- 
cago 54, 
NEW welding rod for aluminum, die cast. 


Generous sample, instruction 25¢. Ho- 
mawks, 2417-B North Ashland, Chicago. 


SLIGHTLY used Arc Welders. 
mended by R. E. A. Guaranteed, Forney 
Mig. Company, Ft, Collins, Colorado. 


Recom- 


Buy War Savings Bonds and Stamps regularly. "t AT 


WATCH IT WORK г 4 


He «Whats the big 
occasion, my love? 


` She YOU, darling! 


| HEN you see a woman retire...from the pipe she 
used to admire...get busy, brother...get Prince 
Albert in your bowl. Watch P. A.’s PIPE APPEAL— 
its so-soothing aroma—change hisses to kisses—fretting 
to petting. And see how P. A. peps up your personal 
pipe-joy. It’s prize tobacco—no-bite treated —richer- 
tasting, yet SO MILD. Crimp cut...draws easy, packs 
right. World’s largest seller—first puff tells you why. 


90 


coin every handy pocket rettes in every handy pocket 
package of Prince Albert package of Prince Albert 


pipefuls of fragrant tobac- 10 fine roll-your-own ciga- 
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As daylight fades over Britain, a 
Lanc stands poised for the take-off 
of a trip to Berlin with 675 tons of 
trouble for the Nazis. Go with her 
on her dark and perilous journey 
in the photographs that follow 


The lads who fly Britain's big 
Lancaster bomber love her like 
a sweetheart. This tale of her 
exploits will show you why. 


HIS is the story of а lovely kite which, 

with the help of a mickey mouse and a 
cookie and a lot of soft-spoken young lads 
with tin whistles pinned to their jacket 
collars, has been blasting the cities of Ger- 
many into wreckage and flames—the most 
wholesale, ruthless job of destructive war- 
fare in history. 

This kite was bred and born in the blitz 
which sought to destroy England, the first 
great aircraft to grow out of this war's 
actual experience. She is now just coming 
three years old. She is big and she is heavy 
-—30 tons, no less—but any of the RAF lads 
who fly in her will (Continued on page48D) 
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Unlike most Lancasters, this kite has an individual 
name. The Texas Tornado was so christened in honor 
of its skipper, Pilot Officer William Turnbull, who 
is one of those Canadians hailing from San Antonio 
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Grim reminders of what may lie ahead are the cable 
cutters set into the leading edge of the Lanc's wing. A 
barrage- balloon wire sliding into one of the protrud- 
ing hooks will be snipped through by a sliding blade 


Deadliest part of the kite's defensive armament is 
the tail turret, with four .303 caliber machine guns 
firing 1,150 rounds a minute each. Ammunition is 
fed by power tracks from amidships, lightening tail 


Seven youngsters man the ship: pilot, bomb-aimer, 
navigator, engineer, radio man, mid-upper gunner, 
and tail gunner. The five last named are sergeants 


THE CREW 


Mid-upper turret guns have guards with wheels that 
roll over the fuselage, keeping the guns from depressing 
so far as to shoot off the tail or cockpit. The Lanc 
carries a total of ten .303's, mounted in four turrets 


For good luck, the tail gunner carries a spanner; Tex, 
a lucky farthing; upper gunner, a pair of toy boots; 
engineer, a tiddlywink; bomb-aimer, a sprig of heather 


Ee uem ues PREPARATION ~~ 


Before a trip to Berlin, the ground crew works all day In the afternoon, a tractor-drawn train of trolleys 
over the four |,175-horsepower Rolls-Royce Merlin en- winds around the perimeter track and into the bay. 
gines. The Lane's three-bladed propellers are 13 feet It brings the 4,000-pound block-buster and assorted 
in diameter and full-feathering to prevent windmilling smaller bombs that the Lanc will haul to Goering 


Here the electrical bomb release is being fitted to a The cookie, a 4,000-pound block-buster, is hoisted 
500-pound bomb. Unless the bomb-bay doors are open, into the cavernous, 33-foot-long bomb bay. Not a 
the release will not work. Dropping the whole bomb load streamlined missile, it looks more like a 300-gallon 
in proper crder is the job of the automatic mickey mouse water tank. One end is empty for nose-down fall 


Thirty-pound incendiaries, packed 16 to a can, will be Briefing is serious business. After getting the 
released by tripping the bar on the bottom. The rest of route from the operations chief, Tex charts the 
the load is in four-pound incendiaries, 150 to the can course with his crew. Routes vary night to night 


TAKE-OFF 


After a final word from the Group Captain and the 
Wing Commander, Tex and his crew ride out onto the 
field in a truck and climb into the big Lanc. They 
have been flying together now for more than a year 


tell you she is as sweet and dainty a filly as 
ever whirled around in a vertical turn. 

We are talking about the Lanc, the Avro 
Lancaster four-engined bomber. This is the 
aircraft which, more than any other, de- 
stroyed Hamburg, burned up and flooded the 
Ruhr. This winter she has gone night after 
night in mass concentration to pour ex- 
plosive fire on Berlin. This is the British 
aircraft whose mass production made it 
possible to deliver 2,300 tons of explosives 
and incendiaries in a half hour on a single 
point of German war production; and that, 
as everyone must agree with the men of the 
RAF, is a thoroughly good prang. A very 
devastating creature she is, this avenging 
black lady in the dark. 

Maybe you have thought of her as a 
drudging pack horse or a flying boxcar, with 
that eight-ton load in her yawning belly. 
Maybe she looks a bit nose-heavy to you, 
with her jutting engines and fuselage. But 
you would not care to express such notions 
to any of the lads who take her out at night. 
They love her like а sweetheart, partly be- 
cause she handles so gently, and partly be- 
cause they have come home together, quietly 
and safely, so many times. 

One of the first things you learn about the 
Lanc is the emotional regard her men have 
for her. Láter you learn that this is based 
on sound engineering fact. 

There is an almost mythological quality 
about the way in which— during the white 
heat which followed the black summer of 
1940—the Lancaster sprang full-blown from 
the brow (and 30 years' experience) of her 
creator, Roy Chadwick, chief designer of 
A. V. Roe & Co. There she was, practically 
perfect for her purpose, the night bombing 
of Germany. They have never taken any 
bugs out of her, to speak of, because she 
had none. 
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From the control tower, a talker gives instruc- 
tions on which runway to use. A lighted diagram 
in the tower shows the runways and the perimeter 
track. А plane leaves the field every two minutes 


The Lanc which is now bombing Berlin is 
virtually the same aircraft as the Lanc 
whose original prototype first appeared in 
January 1941 and which was in production 
and in combat a year later. The only im- 
portant difference is that many of the Lancs 
now being built are powered with the 
American-made Packard version of the 
Rolls-Royce Merlin XX engine. A great 
weight of the bombs dumped on Berlin has 
been carried there by this Packard power. 

Engines have been improved much during 
the last three years, but the Lancaster's 
power has not been increased and it will not 
be. That is because, in designing her wing, 
working under pressure and at the highest 
speed ever attempted in building а major 
airplane, Chadwick achieved а remarkable 
feat—a perfect blend between power and 
airfoil. The most efficient speed of the 
Lancaster’s wing is precisely the same as 
the most efficient speed of her engines. If 
it ever seems advisable to increase her 
power, it will be necessary to redesign her 
airframe to maintain her performance. 

Because of its Bendix carburetor, the 
Packard Merlin has somewhat more lifting 
power on take-off than its English counter- 
part, but in the air its performance is pre- 
cisely the same. Each of the four engines 
develops 1,175 horsepower at 21,000 feet, 
with the supercharger operating at top 
speed. 

The Lancaster is the drastic modifica- 
tion of a relatively unsuccessful aircraft, 
the Avro Manchester, which resulted from 
a bad bet the British made in the prewar 
years. They then planned a fleet of heavy 
bombers, each to be powered by two un- 
usually large engines. Designed for the 
purpose was the Rolls-Royce Vulture, which 
was two V engines built together in X 
form, with 24 cylinders on one crankshaft, 
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Ground men stationed at a trailer down the 
runway flash a signal to give the Texas Tor- 


nado the green light. From now on, the Lanc 
and her men will be strictly on their own 


developing 1,710 horsepower. The Vulture 
had teething troubles (it was clumsy, for 
instance, to build four connecting rods into 
a crankshaft bearing where two made a 
very pretty job). The Vulture had produc- 
tion troubles. And though all these were 
eventually overcome, Rolls-Royce does not 
believe in oversized engines, and is happy 
today not to be producing the Vulture any 
more but to be concentrating on the produc- 
tion of ever-increasing miracles from the 
Merlin. 

The Air Ministry hedged its bet on the 
Vulture. In the blueprint stage the Halifax 
was changed from a two-engine bomber to 
a ship carrying four Merlins. But the 
Manchester, completed with two engines, 
turned out to be not so hot. Not only was 
the Vulture difficult to produce and main- 
tain; 24 cylinders made too many eggs in 
one basket. If one engine was hit or conked 
out on take-off, it was a lopsided load to 
balance quickly. Through the first year of 
the war there was talk of rebuilding the 
Manchester, but the many committees and 
boards made no decision. 

Then came the summer of 1940. After the 
fall of France, with Britain’s back to the 
wall, there came a violent upsurge in fight- 
ing spirit. At the Avro factory, ignoring 
red tape, financial support, and all other 
formalities, the managing director, R. H. 
Dobson, and the designer, Chadwick, plunged 
their organization into the building of a 
four-engine Manchester. Ordinarily the con- 
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Off to Berlin. The Lance flies alone, not in formation. 
Precisely on schedule it must rendezvous above the 
target with nearly 1,000 other attacking planes. In 
bombing, the planes fly at different levels to reduce 
the risk of collision and danger from the Nazi flak 


struction of a prototype aircraft takes years, 
but on this one all records were broken. 
She never went through any proper blue- 
print stage at all. Some of her drawings 
were made from the parts themselves as 
they were hurriedly fabricated and put to- 
gether into the original prototype of the 
Lancaster. It was hardly six months before 
she was flying, and the first tests quickly 
showed that this was it. 

In appearance she was much the same as 
the Manchester, a midwing cantilever mono- 
plane with twin oval tail fins and rudders. 
She was about the same length, a trifle over 
69 feet, 20 feet high. Her wing span had 
been increased 12 feet to 102 feet. But with 
an increase of hardly more than 25 percent 
in power and 15 percent in wing surface, her 
bomb load had been nearly doubled and her 
speed raised to 300 miles an hour. 

And she handled so sweetly that а man 
flying her felt as if he were throwing a 
fighter around. This quick adaptability to 
evasive action, together with the load her 
33-foot bomb bay could carry, made her a 
natural for night bombing; but her first 
exploits, early in 1942, were daylight hedge- 
hopping raids on Germany and Italy. 

Her armament was hardly heavy enough 
for this, though she bristled with 10 Brown- 
ing .303 caliber guns in four turrets—nose, 
tail, upper-middle, and belly. Lanc gunners © 
find the light caliber quite adequate for their 
purpose, since in a night battle they never 
get a shot at more than 800 yards and usual- 
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In the astral dome behind the pilot's canopy, the 
fighting controller looks out for night fighters. 
The flares have shown the Germans where the bombing 
run will be. Nazis drop parachute flares from above 


As Tex brings the kite in above the heart of 
Naziland, blobs of light puncture the blackout 
below. These are signal flares dropped by the 
Pathfinder Force to chalk out the target area 
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ly are working at 500 yards or less, and 
since the gun has extremely high rapidity. 
The tail turret is a real stinger, with four 
guns fed from magazines amidships by four 
power-operated tracks. When these guns 
are going, each at the rate of 1,150 rounds 
a minute, a night fighter is not eager to 
press a rear attack. 

Such is the Lanc. She is a simple, austere 
aircraft. Her men are proud to say she 
has no gadgets save what are essential for 
getting the bombs to the target and bring- 
ing the crew back. Her simplicity of struc- 
ture adapted her well to mass production. 
She is built in units, at factories scattered 
all over Britain for protection against bomb- 
ing; then the units are brought together for 
assembly. That production has grown until 
now Lancasters alone can go by the hundreds 
to blacken the flare-lit skies of Germany. 

But for all the mass, the personality of 
the Lanc shines through, not only as a type 
but as an individual. The British do not 
often give their aircraft individual names, 


These are tense hours 
at the home base. A 
Waaf talker waits anxiously for the crack- 
ling voice that will report first arrival 


NER 


as the Fort men do, but the Lanc has the 
power of imparting individuality even to the 
alphabetical names which are common to 
the kites of every squadron—such as 
E-Easy, F-Freddie, T-Tommy—not 'F-for- 
Freddie" as so often printed. 

This article, indeed, was meant to be the 
tale of a young American who loved a Lanc 
called S-Sugar. It would have been a rather 
different story, for the way of а man with a 
machine is a wondrous thing, differing with 
the men of every nation, and the Yanks have 
a way all their own. 

First Lieutenant E. G. Roberts was his 
name, of Merchantville, N. J., and the U. S. 
Army Air Force, on detached duty with the 
RAF. When they washed Roberts out as a 
pilot in the States, he said nuts to being 
grounded, and somehow wangled himself a 
job as the captain of а Lanc. A color pho- 
tograph of him would have made a striking 
symbol of Anglo-American kindred. In the 
midst of his boyish blond face was one of 
those English puffball mustaches, recently 


Ovt on the field, marker searchlights and flare path guide 
the returning bombers. Tex identifies his aerodrome, among 
the many in the neighborhood, by an initial letter in elec- 
tric lights. In fog, some planes may land on other fields 


CCOKIE GONE!” is the bomb aimer's way 
ef reporting that the two- ton block-buster is on its 
way. The mickey mouse automatically releases 
first the photographic flare, then the cookie, 
and then the incendiaries, in a precise pattern 


Fires, flares, tracers, and flak cover the stricken city with a weird pyrotechnic pattern. Great orange- 
colored spots blossom where the cookies hit. Sister Lancs flying at lower levels glide across the glare 
as ghostly silhouettes. With bomb bay empty, the kite turns for home, leaving the flaming city astern 


As soon as they land, Tex and his crew go for question- А cup of tea helps ease the tension of men 
ing by intelligence officers, who piece together the just back from hell. Because they crossed 
scraps of information to determine the results of the the " egg line" tonight, each man gets a fresh 
raid. At other tables, the other crews are interrogated egg (priceless in Britain) for his breakfast 


cultivated. He was wearing a battered drab 
American officer's cap, all pushed out of 
shape by his earphones. On one breast he 
had British wings and on the other Ameri- 
can. And on the shoulders of his blue British 
tunic, which the RAF wear without insignia, 
he had his American lieutenant's bars. Al- 
together a fine, careless, debonair, and dash- 
ing boy. We were going to get his story, but 
he didn't keep the appointment. 

"Roberts? Oh yes. Fine chap," said the 
Adjutant. “Не went, you know. Three nights 
ago. To Stuttgart." 

That much belongs here anyway. For it 
is through happenings such as this—that 
the fine chap you had a drink with last week 
isn't here today—that a man on the ground 
can feel the utter reality of this curiously 
clean-shaven, well-mannered, almost whim- 
sical war the British are fighting. They 
have picked themselves up out of the grime 
and rubble of their own blitz, dusted off their 
well-worn clothes, had a bathe; and now 
they are proceeding in a suave and quiet 
way to blow Jerry to bits. 

The extreme youth of most of the partici- 
pants in the far-off battle is accentuated by 
such things as the toylike whistles pinned 
to their collars—carried for the grim pur- 
pose of helping them find each other in the 
dark waters, should their Lanc be ditched 
in the Channel. 

It is always slight things that reveal the 
grimness—such as the glint of cold hate in 
the choir-boy face of a bomb-aimer, when he 
tells you how good it feels to press the but- 
ton of his mickey mouse and let go his cookie 
over Berlin. | 


You call it a block-buster, because the 
newspapers named it that. But none of the 
lads in the RAF would ever call it anything 
but a cookie. А cookie in England is not 
something to eat. It is а 4,000 or 8,000- 
pound bomb. 

A cookie is as innocent-looking as a bomb- 
aimer. Never in all history, probably, has a 
violent instrument of destruction appeared 
во prosaic. An American 4,000-pounder has 
a round, pugnacious nose and jutting fins. 
А 4,000-pound cookie has the appearance of 
a 300-gallon water tank, too cheaply built 
to withstand pressure. It is a light steel 
shell eight feet nine inches long and 30 
inches in diameter. Inspection shows that 
one end of it is just a hollow shell, whose 
light weight acts in lieu of fins, as a tail to 
keep the nose turned downward. But that 
heavy nose packs a wallop of high explosive. 

А cookie is capable of innocent tricks. I 
know of a man who was standing only a few 
yards from a Lanc once when its cookie ex- 
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ploded. The Lanc disintegrated completely, 
in an orange flare which leaped to heaven. 
The man was knocked down and lost his 
hearing for two days. He had happened to 
be caught in а sort of eddy, immune from 
the full force of the explosion. 

A cookie in exploding makes little crater 
but blows a great hole in the atmosphere, a 
vacuum which suddenly draws in and sucks 
the insides out of everything within hun- 
dreds of yards. Block-buster is a diminutive 
misnomer for a thing with this cyclonic area 
of destruction. 

In bombing up a Lanc, the cookie is 
hauled up first into the middle of the bomb 
bay, which dwarfs it with its cavernous ex- 
tent. Unlike the Fort, whose deep bay runs. 
up to the top of the fuselage, the Lanc has 
a broad expanse which, though relatively 
shallow, covers half its belly, with a length 
of 33 and a width of more than five feet. 
This is filled—every crack and cranny 
around the cookie—with incendiary bombs 
which, glittering with brass, green, and red, 
make the loaded bomb bay look like a great 
big box of Christmas candy, with a chunky 
licorice stick in the middle. 

The greater part of the incendiaries are 
of four-pound weight, carried in canisters, 
sheet-metal cans without bottoms, in which 
the close-packed bombs are held by rods 
which can be tripped by the automatic bomb 
release, affectionately known as the mickey 
mouse. The bombs are hexagonal, 20 inches 
by 1.5 inch across. 

These incendiaries are bulky for their 
weight, of course, but last summer when it 
was decided to burn up the Ruhr their num- 
ber was increased to a fantastic extent. The 
cans were deepened from a capacity of 60 to 
90 and then to 150 incendiaries each, carried 
in three sections, fitted honeycomb fashion, 
five wide and 10 deep. These cans are now 
so deep, in fact, that their corners some- 
times wear holes in the inner surfaces of the 
bomb-bay doors. 

According to their objective, bomb loads 
differ in their extent, but let us calculate a 
not unlikely load of, say, about six and a 
half tons. The cookie makes one quarter of 
this. Ten cans of four-pounders weigh 6,000 
pounds—1,500 white-hot flares of candes- 
cence. Then let us add six cans of 30-pound 
oil-type incendiaries—96 big flames. 

The incendiaries, of course, are varied in 
their content, to complicate the task of fire 
fighters. The 30-pound bombs contain phos- 
phorus, which burns the harder when water 
is put on. 

All these bombs are dropped in a calculat- 
ed pattern, effected by the mickey mouse. 
First goes a photographic flare, so that the 
automatic camera carried in the plane can 
record the target (Continued on page 200) 


POPULAR SCIENCE 


Climb into the Cockpit 


with a Navy Scout Pilot on “Night Recon” 


You are invited to go along on 
a “routine” flight that holds 
a whole lifetime of thrills. 


By GEORGE POLK 


Lieutenant, U.S.N.R. 


/OU'VE got the routine recon tonight. 

| You'll be flying a seaplane scout on re- 
connaissance in the combat sector patrolled 
by your squadron. 

Your primary responsibility is that of 
protecting our shipping and newly won 
shore base from a surprise night attack by 
enemy surface raiders—despite the possible 
attempts of enemy night fighters to rid the 
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air of your sharp eyes and blatting radio. 
For more than a week now, since shortly 
after American forces raced ashore to cap- 
ture this port from the enemy, you and 
your squadron mates have flown nightly, 
searching up and down the coast and out to 
sea. The planes have been in the air in spite 
of bad weather, enemy opposition, and the 
hazards of night take-offs and landings 
without lights. 

Just at sunset, at the shack built by the 
enemy for an officers’ club (they left ex- 
cellent beer behind in their hasty depar- 
ture!), Air Operations and Intelligence of- 
ficers carefully outlined the flight for you. 
Your special radio call was assigned; the 
base was given a radio name, The night’s 
radio jargon and plans of action were 
agreed upon. The anticipated movements 
of our warships and merchant ships cruis- 
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ing just outside the harbor were explained. 

In the words of the Air Operations offi- 
cer: "Bud, anything you see out in your 
search sector is the enemy, so don't waste 
any time giving us the word!" 

For an hour you've been on edge to get 
going. It's always that way before a hop. 

Now, as you walk to your plane in the 
fading twilight, you mentally check your 
personal equipment for the hop: heavy 
socks and shoes (you might have to walk 
home some night); dungaree trousers, 
heavy shirt, light flying jacket (it won't be 
very cold "upstairs"); .45 automatic (shell 
in chamber, ready for use) in shoulder 
holster, extra clip of shells (tracers, so 
that they can be utilized for emergency 
signaling); six-inch sheath knife (handy 
for cutting away shroud lines in the event 
of а parachute landing in the sea); tiny 
sealed tins of quinine, salt tablets (to pre- 
vent heat exhaustion), aspirin, sulfanila- 
mide (for powdering on burns and wounds), 
sulfathiazole (two tablets every four hours 
if burned or wounded). Helmet, goggles, 
rubber life jacket, and navigation chart 
board complete your gear. 

And here, lying alongside a makeshift 
dock in the water, is your plane. 

“Howdy, Stedman. About set?" (Sted- 
man is your back-seat radioman-gurner. \ 

“Yes, sir. I'm ready and so’s the radio." 

Before the last of the twilight is gone 
there is time to make a quick check of the 
plane. 
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SCOUT PLANES like this one being catapulted from a warship 
are the Navy's "feelers," guarding units afloat or ashore from 
surprise attacks. Lieutenant Polk, seen at the right in flying 
gear, served with a scouting detachment as part of the First 
Marine Division in the defense of Henderson Field on Guadalcanal 


First, the parachute flares suspended 
under the wings in the bomb racks. Give 
them a jiggle to see that they are hung se- 
curely. Both look “4.0” (Navy slang for 
perfect). 

AS you climb up the wing to your cockpit 
just behind the engine, you pause to inspect 
the compartment a little below your seat. 
Here is stowed the deflated rubber boat 
that you and Stedman hope you'll never 
have to inflate. Attached to this boat is a 
long string of provisions, each a tin of food 
sewed to a light rope. Hooked into this line 
are three canteens of water. Boat, food, 
and water can be jerked from the plane 
in an instant. 

Now, a leg up and over, a couple of 
squirms to settle yourself ir the seat on top 
of the parachute; your hands and feet work 
the stick back and forth, the rudder from 
side to side. The controls feel smooth. 

Reaching down carefully with your right 
hand, you touch the additional flares that 
are just to the side and under your bucket 
seat. These are ready to be popped out a 
little trapdoor in the side. Then to the fuel 
system. A tug on the gasoline-tank plunger 
sends the pressure up on the lines; the fuel- 
gauge needle flicks around to the “full” 
marker. You turn from the plunger to the 
maze of switches on the panel just above 
the rudder controls—gun-sight illuminator, 
landing light, running lights, cockpit lights, 
anchor lights. Time to plug your earphones 
into the radio connection. With the radio 
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switch on “ICS” (intercockpit communica- 
tion system), you speak into the mike. 

"How does it sound, Stedman?” 

"Sounds fine, sir. Ready back here." 

Your left hand moves the mixture con- 
trol to “Full Rich." You pump the throttle 
back and forth rapidly several times, leav- 
ing it open slightly. A nod to the mechanic 
on the wing. He inserts the crank into the 
inertia starter, high on the left side of the 
nose. You reach forward, low and to the 
left, turning the gasoline tank selector 
from "Off" to "Main," at the same time 
glancing at the ignition switch to be certain 
that it is “Off.” Your left hand falls back 
on the wobble pump just below the throttle 
quadrant; your right releases the primer 
pump, and as the wobble builds up pressure 
in the gas lines you prime the engine with 
three quick shots. The crew chief gives a 
loud “Clear” (all clear of the prop). The 
starter begins its whine, becomes shrill. 

“Contact.” 

“Contact.” On with the ignition switch 
to “Both” magnetos. A hard pull to engage 
the starter. A loud cough. The engine 
catches. The throttle smooths its protest- 
ing, spitting rumble. The mechanic drops 
off the wing; the beach crew lets the tail 
swing free. You're on your own. Good 
luck and good hunting! 

As you taxi out into the dark harbor, 
your eyes sweep the board, checking each 
instrument. Oil pressure O.K. Oil heat 
and cylinder-head temperatures climbing 
toward normal. R.p.m. steady. 

You pul your ’chute straps over your 
shoulders but do not fasten the leg or chest 
buckles. (In case of a crack-up on the take- 
off a strapped-on 'chute would slow a 


prompt exit from the cockpit.) Snap the 
safety belt closed and rock forward against 
it to see that it's tight and buckled. A care- 
fullast look around; you can't see anything 
except the dim outline of & darkened shore, 
but you're out in the take-off area. 

Stedman anticipates your question with 
an “АП set." (He is riding face forward 
for the take-off. As soon as the plane is 
well in the air, he will reverse his position 
in the rear cockpit, pull on his 'chute, snap 
his safety belt on in reverse position, break 
out his rear guns.) 

You turn the plane onto the compass 
course for take-off. (А silent prayer that 
no wreckage or small boats are in the 
course.) Full gun—throttle wide open. Back 
and forth, hard and fast, goes the stick, 
pumping the scout's ponton up on its hydro- 
plane step. The plane bucks and bobs. You 
rudder hard to hold compass course. Faster 
and faster. And up on the step she goes. 

Throttle wide open, you change hands on 
the stick. Your left goes to the stick to hold 
the plane on the step, your right to the 
flap-control handle just below the level of 
the seat, next to the flares. 'Three short 
strokes and the flaps are cracked down 
about 15 degrees. That will get the plane 
into the air at a slower take-off speed. 
Your eyes never leave the compass. 

"Up, baby, up." 

Up she goes. Level off to pick up a little 
extra speed, then back easy for a gradual 
climb. Watch 'em close—needle, ball, air 
speed— make it à perfect take-off by instru- 
ments. Ease the throttle to cruising, the 
flaps to neutral. Get into your 'chute har- 
ness. The recon's on its way. 


Five minutes (Continued on page 195) 


THIS IS THE PERSONAL ENIE ENE YOU TARE wn" YOU 


Web belt. 2. Parachute 
vd 3. First-aid pack. 4. 
Pouches to hold first-aid 
pack and small tins of med- 
ical supplies. 5. Sulfanila- 
mide for powdering on burns 
and wounds. ё. Sulfathia- 
zole. 7. Quinine. 8. Aspirin. 
9. Salt tablets to prevent 
heat exhaustion. 10. Flying 
helmet and goggles. 11. Ex- 
tra clip of pistol ammuni- 
tion (tracers for signaling). 
12. Shoulder pistol holster 
with pocket for extra am- 
munition. 13. Automatic pis- 
tol (.45 caliber) with shell 
in chamber ready for use. 
14. Six-inch sheath knife for 
cutting parachute shrouds 
if you fall in the sea. 15. 
Navigation chart and board. 
16.""Mae West" water jacket 
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Dynamite Removes Drills 
to Salvage Crankshafts 


LASTING with dynamite saves valuable 
» crankshafts from the scrap pile at the 
plant of the Ohio Crankshaft Co., of Cleve- 
land. When oil holes are drilled in the 
bearing surfaces of the crankshafts, bits 
frequently break off and remain jammed in 
the holes. Formerly, this usually meant the 
scrapping of an expensive, precision-built 
shaft. But Nels Sorenson, superintendent 
of the Automotive Crankshaft Division of 
the company, got an idea when he saw a 
farmer dynamiting tree stumps. The result 
is the effective procedure illustrated on this 
page. It can also be used on dies and fix- 
tures in which drills, plug gauges, and 
reamers have been broken off. Clean holes 
are left, with no damage to the part. 


А collection of dynamited drills. Large lumps are 
pieces of a big core drill. While one charge usual- 
ly is enough to free a small drill, as many as 
72 blasts may be required to dislodge a large one 


Nels Sorenson, creator of the 
process, watches while assist- 
ant pours explosive that will 
blast free a drill which has 
snapped below shaft's surface 


When a drill breaks of flush, 
a putty mound is built to hold 
fuse for first charge. Blast 
will make room for charges to 
be laid deeper in the shaH 


lg 
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After wire probe has revealed position of drill, 
a thimbleful or less of powder is poured in, cap 
is inserted, and the fuse ignited. Below, a drill 
blown out of a shaft split a four-by-four timber 
placed over the charge to check the flying pieces 
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THIS MIDGET SUBMARINE was among the 
powerful units of the Italian fleet that fell 
into the hands of the Allies. Shown moored 
in the harbor of Taranto before being trans- 


THE LIBERATOR, biggest diamond yet found 
in Venezuela, was recently air-mailed from 
Caracas for 40 cents and purchased for 
$200,000 by Harry Winston, Inc., New York 
jewelers. Named in memory of Simon Boli- 
var, the nearly flawless stone weighs 155 
carats. Sixty-five or 70 gems the size of that 
seen in the ring above could be cut from the 
Liberator, but it will be more profitable to 
cut five or six huge jewels. Venezuela prom- 
ises to develop into a leading diamond source. 
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ferred to Malta, the strange craft looks like 
a motor torpedo boat. Note the curious 
manner in which its torpedo tubes are at- 
tached to the outside of the hull. 


COMPRESSED-AIR carving tools speed war- 
production work in foundries and pattern 
shops, according to the Compressed Air In- 
stitute. Operated by hand, as shown below, 
they do both light and heavy routing, carv- 
ing, logging, and chiseling. 


—- 
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“Flak Jackets” 
Now Marked 


TEEL-AND-CANVAS “flak jack- 
ets” that protect our flyers from 
enemy bullets and steel fragments 
.(P.S.M., Oct. '43, p. 108) now carry 
printed instructions to show which 
parts of the jackets are to be worn 
by each crew member of a B-17, 
B-24, or B-26 bomber. Pilots and 
copilots wear only the type B front 
half vest and tapered sporran 
(apron), as their backs are pro- 
tected by the planes' armor. Other 
members of the crew, however, who 
have to move about in unprotected 
areas, wear either the full or taper- 
ed apron and also the full vest, 
which protects the chest and back. 
Developed in England, the jackets 
have materially reduced injuries. 
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TO REPEL low-flying bombers intent on hit- 
and-run raids on coastal objectives, the 
British have dotted their countryside with 
elevated gun positions which give spotters 
an unobstructed view of ground and sky so 


DEMOLISHED by a shell from an American 
warship, this pillbox on the beach at Tarawa 
shows the sturdy construction of the Japa- 
nese defenses cracked by the U. S. Marines 


in the Gilbert Islands. Supplementing the 
large concrete blockhouses inland, armor- 
plated pillboxes like this were set near the 
shore and camouflaged with sand embank- 
ments and fronds from palm trees. 
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that hedge-hopping planes can’t slip by, and 
offer the Bofors guns a clear field of fire. 
Self-sufficient, these fiak towers house their 
own generators and ammunition. Crews on 
24-hour duty live in near-by huts. 


BIGGEST BATTLE WAGON. Launched De- 
cember 7, the new battleship Wisconsin will 
displace 52,000 tons when armed and 
manned. She is believed to be even more 
powerful than the mighty New Jersey. 


` Ice-Age 
California tar pits furnish 


models for life-size statues 
of our prehistoric animals. 


N OUTDOOR “200” stocked with sculp- 
tures of prehistoric monsters has been 

set up at La Brea, Calif. The site is ap- 
propriate, since centuries ago, when glaciers 
moved down the North American continent, 
animals hunted and fought around the tar 
pits in this region. Lured to the edge of the 
"black springs," they became trapped in 
the gummy tar, which preserved their bones 
so well that now—50,000 years later—more 
than 3,000,000 of them have been recovered. 
Study of these specimens has resulted in 20 
groups of models that will be placed in the 
park around the surface pools. Visitors to 
La Brea will have a glimpse of how the 
mastodon, saber-toothed tiger, and other 
monsters of the Ice Age lived and fought. 
And a floorless museum will afford them a 
view of ancient bones churning in the tar. 
For a decade, sculptor Herman T. Beck 
has planned this display of the Pleistocene 
beasts. His work on the life-size models— 
made of concrete and metal-coated plaster 
—combines artistry with minute study of 
authentic remains. He first roughs out sev- 
eral poses of each animal in plaster, making 
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these figures scarcely larger than the hu- 
man hand. After one has been selected for 
display, Beck starts the big job of produc- 
ing a life-size replica. From careful meas- 
urements of bones he builds up the animal 
to one third the ultimate size. This com- 
pleted, he places the creature in an enlarg- 
ing frame, a simple structure of wood 
marked at one-third-inch intervals with 
nails. Readings taken can then be easily 
projected to inches for the life-size model. 

Among the 3,000,000 specimens that Beck 
could use for study were bones of camels, 
bison, peccaries, odd-toed herbivorous peris- 
sodactyls (horses and tapirs), and such 
birds as road runners and eagles. When 
the final group is in place, the public will 
have an opportunity to see life forms whose 
size and power are unparalleled today. 

Recently Beck made a death mask of an 
Indian tiger and plaster casts of the fore- 
legs of an African lion. Comparing these 
with the great lion of the Ice Age, he found 
the latter had a head three times larger 
than the tiger’s, while his limbs and feet 
were double those of his distant kin in 
Africa. Moreover, America’s early lion 
weighed a half ton—several hundred 
pounds more than today’s lion. 

Most ferocious of the early visitors to 
the pits was the saber-toothed tiger. His 
upper front teeth projected downward in 
long, thin blades and were capable of deal- 


un ا‎ 


[4 | 


Tar pits at La Brea, Calif., trapped thousands 
of monsters in the lce Age. Now surrounding 
them are life-size models of the animals cre- 
ated by Herman T. Beck, who made studies 
of bones found well preserved in the gummy 
tar, above. Left, he compares the forelegs of 
an African lion with feet of America's great lion 
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ing death to smaller animals at a single 
blow. More than 1,500 saber-toothed skele- 
tons are preserved at La Brea. 

The wolf of which more than 2,000 speci- 
mens have been recovered from the pits was 
the largest wolf ever to inhabit North 
America. His head was one tenth longer 
than the timber wolf's—yet his brain was 
tiny. So powerful were his jaws that he 
could drag large animals from the tar and 
easily crush their bones. 

Probably the imperial elephant will find 
no place in the Pleistocene park but the 
mastodon will make an appearance. Seven- 
teen of these gargantuan creatures were 
found in a single pit 15 by 25 feet in area 
and 35 feet in depth. Their bones alone tell 
of the tragedy continuing for centuries. 

The remains of 72 giant ground sloths, 
larger than the rhinoceros of today, have 
been recovered from the La Brea pits. Some 
of the specimens, as reconstructed from 
their bones, measured as much as 44% 
inches across the hips. 


|. When preparing to model a pack of dire wolves, 
Beck reassembles the bones of one of these ancient 
scavengers. 2. Experimental clay models, such as 
this group of lions, are used to judge the appear- 
ance of a full-size sculpture, 3. A model that is one- 
third life size is placed within a measuring frame 
marked at top and sides by nails at |/3-inch inter- 
vals. Then, projection to a full-size model is simple 
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Soaked with a chemical solution, 
ordinary lumber is now taking the 
tough jobs that only steel and 


stone were once able to do. 


( TRUNG along our coast lines are the 

tallest single-span timber structures in 
the world—l17-story blimp hangars that 
stand as monuments to wood’s new-won 
status as a “heavy” building material the 
equal of steel and masonry. Built as an 
experiment during the steel shortage, they 
showed the way for the wholesale use of 
lumber in war construction, which, in 1942 
alone, saved over 400,000 tons of steel. 

The secret lies, first, in a process of 
chemical impregnation that renders wood 
resistant to fire and rot, and, second, in 
a method of bracing its joints with steel 
rings. The result is a structural material 
that is no more like natural lumber than 
steel is like pig iron. 

Treatment of the wood consists of forcing 
a chemical compound into its innermost 
tissues. Either of two compounds may be 
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That Fights 


used—a mixture of ammonium and boron 
salts, chromate, and zinc chloride, or a con- 
centration of chromated zinc chloride. The 
chloride makes the cellulose in the wood 
unappetizing to termites and rot-producing 
fungi. 

When wood treated with the ammonium 
compound is subjected to a flame, the am- 
monium salts give off a gas that smothers 
all oxidation. The boron salts, in changing 
their composition, release water of crystal- 
lization that further cools the lumber. When 
completely fused, the boron salts form an 
oxygen-repellent glaze over the surface. 
These chemical changes create a hard, 
clinkerlike char that serves as an insulat- 
ing blanket and bars deep penetration of 
the flames. The chromated zinc chloride 
works by coating the wood with a metallic, 
combustion-retarding film. 

Wood treated with the ammonium mixture 
can stand an hour’s exposure to a flame up 
to 1,700 degrees F. without igniting. Im- 
pregnation with chromated zinc chloride 
considerably reduces flame spread. Under 
actual fire conditions, treated wood will 
stand up longer than steel, for the latter is 
likely to buckle and collapse after short ex- 
posure to intensely hot flames. 


POPULAR SCIENCE 


| pE 


E: 


(gne ads $a 
‚Бе 


а. 


s Pike vel =; 


Ne 


jd 2-5. 


CYLINDER, 


` HOW THE FARMER. GAN 
PROTECT HIS LUMBER 
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HOW IMPREGNATED WOOD. 
RESISTS FIRE 


INTENSE HEAT PRODUCES OXYGEN- 
SMOTHERING GAS 
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MPRESSED / AIR 
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IVES CHEMICAL AIR 
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Riveting is a two-man job. While his 
assistant holds a bucking bar against 
the head of a pin, the riveter uses 
his gun to flatten the other end. Be- 
low, 16 sizes of a flat-head rivet. Air- 
craft building requires more than 400 
different sizes and head types of pins 


It takes 400,000 rivets, weighing 
560 pounds, to “sew up" a heavy 
bomber. Here's how they're made. 


HE common rivet, a bit of metal con- 

| sisting of a cylindrical shaft and a head, 

can claim a place among the things that 
are winning this war. 

As the flaming list of American air victo- 
ries has grown, words of praise have been 
showered on nearly everything connected 
with our combat planes, from their pilots 
to their propeller tips. But the rivet, which 
holds the plane together as it wings to its 
target and keeps it together on its way home 
after enemy flak and fighters have done 
their best to tear it apart, gets as much 
popular acclaim as a crack in the sidewalk. 

The little pin deserves better notice, for, 
in the main, no superior way of joining the 
many thousand parts of an all-metal bomber, 
a fighter plane, or a flying boat has been 
discovered. Spot-welding, of course, is em- 
ployed by some plane builders, but only to 
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THE RAW MATERIAL for airplane rivets is of 
two main types, known as 175 and А175. The for- 
mer is composed of 95 percent aluminum, four per- 
cent copper, .5 percent manganese, .5 percent mag- 
nesium. The latter has 97.2 percent aluminum, 2.5 
percent copper, .3 magnesium, with manganese 
omitted, These alloys, in wire form, are fed into a 
rivet-forming machine, or "cold header," right 


a limited degree. The task of sewing up a 
four-motor bomber, for instance, is entrusted 
to the rivet, or rather to more than 400,000 
rivets with a combined weight of 560 pounds, 
which is less than 1/100 of the plane's total 
weight. 

In warplane construction, far more rivets 
are used than any other item. At the Con- 
solidated Vultee Aircraft Corporation's plant 
at San Diego, Calif., where the pictures ac- 
companying this article were taken especial- 
ly for POPULAR SCIENCE MONTHLY, batteries 
of machines produce more than 150,000,000 
rivets every month. Each working day, 30 
miles of soft wire are transformed into the 
metal fasteners. ( Continued) 
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THE SIX MAIN TYPES of rivets i" 
in planes are: (1) mushroom head, (2) 
| 15-degree countersink, (3) 78-degree coun- 
tersink, (4) brazier head, (5) flat head, and 
(6) cup head. High-speed "cold headers," 

such as the one below, turn out these riv- 


ets at the rate of 550 a minute, which is 
none too fast, considering that a single 
Liberator uses 400,000. The photographs 
at the right are close-ups of a cold header 


in action. At top, protruding wire is 
about to be cut. Middle, steel jaws carry 
wire to female die where first male die 
makes preliminary forming of head. Below, 
the second male die completes the forming 
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HOW DIES SHAPE A RIVET 
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ANODIZING rivets 


to make them corro- 
sion-resistant is done 
in chromic acid solution 
through which 40-volt 
current is passed. At 
left, photomicrograph 
of a rivet's structure 
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REFRIGERATION. As soon as the 17S rivets have 
dried in the centrifuge, they are placed in the metal 
containers of a large refrigerator, where, inside 
of a few minutes, they are chilled to 10 degrees be- 
low zero F. This arrests the hardening process first 
set in motion by the sodium nitrate bath, which en- 
abled the copper in the alloy to disperse uniformly 


For aircraft construction, a rivet starts 
out as а piece of soft aluminum alloy. By 
the time it is ready for use it is a tough bit 
of alloy, three times stronger than the wire 
from which it was made. More than 800 
sizes and head types are cataloged for 
use in military planes and flying boats. Of 
these, some 400 are currently used. They 
range from tiny name-plate fasteners 1/16 
inch thick and 3/32 inch long to the big 
fellows that hold the wings to the fuselage. 
These measure 3$ by 37,6 inches. 

A glance at its head reveals the function 
of the rivet. The mushroom head is used 
where a rivet may be subjected to con- 
siderable tension. 'The brazier, with a flat 
underside and a flat-trajectory oval top, is 


62 


QUENCHING must be 


done within 10 seconds 
after rivets have been 
hardened in sodium ni- 
trate bath heated to 
935 degrees F. Photomi- 
crograph shows change 
in structure of rivet 
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PACKAGING. 17S rivets are shown being put 
into small Cellephane bags that will be kept 
under refrigeration until the rivets are required. 
They must be used within 30 minutes after 
being removed from cold storage. When finally 
driven, the rivets, as they warm up, expand 
to fill the holes into which they are pounded 


commonly used on the skin and fuselage, 
where it presents comparatively little drag 
to the air stream. The flat, as its name sug- 
gests, is level on both top and bottom and 
is usually employed in subassemblies where 
protrusion is not important. Although the 
cup resembles the mushroom, its underside 
is slightly concave, permitting the outer 
edge to broach the material being fastened, 
making a tight fit. The countersink, re- 
sembling a flathead screw, is normally 
driven into thin sheets where projections 
are undesirable. 

The heading of a rivet is an entirely auto- 
matic operation, performed by а machine 
called a 'cold header." But the making of 
rivets consists of considerably more than 
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DELIVERY of the chilled rivets 
is made in tricycle-mounted refrig- 
erators that girls briskly pedal to 
distribution stations, from which they 
are handed to workers a package 
at a time. Photomicrograph at right 
shows the grain of a chilled rivet 


merely stamping them out of long coils 
of wire. 

Several alloys are available for the manu- 
facture of rivets, but those for aircraft use 
are classified into two main types—17S and 
А175. Тһе А178 type is generally used in 
the fuselage and skin assembly. The other 
type is employed where weight, high tensile 
strength, and resistance to corrosion are im- 
portant factors. All rivets more than 3/16 
inch in diameter are made of the 17S alloy; 
smaller ones may be made of either alloy. 

The chemical difference between the two 
alloys is negligible, but even this small 
variation calls for vastly different treat- 
ments of the rivets. The 17S is composed 
of 95 percent aluminum, four percent cop- 
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A CENTRIFUGE that whirls them at 1,800 r.p.m. is used 
to dry the rivets after they have been quenched in a cold- 
water bath, Because of the difference in their composition, the 
17S rivets, which must be able to withstand a greater tensile 
strain, are given a separate treatment from those of the А175 
type, after each has gone through the quenching process. The 
former are ready for use after hardening for three days at room 
temperature. The latter, however, must first be refrigerated 


per, .5 percent manganese, and 
. percent magnesium. The 
А175 contains 97.2 percent 
aluminum, 2.5 percent copper, 
and 3 percent magnesium, 
with manganese, the hardening 
agent, omitted. 

Rivets made of both alloys 
are formed in the same man- 
ner. Coils of the alloy in wire 
form are fed into the cold 
headers. First, the machine 
cuts off a length of wire slight- 
ly longer than the rivet will be 
when completed, Steel jaws 
move the rivet blank in front 
of a female die slightly shorter 
and .003 inch wider than the 
rivet to be headed and press 
it into the die. Two male dies 
strike the blank to form the 
head. Then the rivet is blown 
down a chute into a pan. 

At this stage the rivets are 
not strong enough to hold air- 
plane parts together. The first 
step in hardening them and 
making them corrosion-re- 
sistant consists of anodizing. 
Small lots of the rivets are 
packed tightly in perforated 
aluminum containers, each 
rivet pressed against its neigh- 
bors to make sure an electrical 
contact can be made. 

In the anodizing process, the 
containers are dipped in a boil- 
ing solution of Kellite, which 
pours through the perforations 
and removes all oil from the 
rivets. Next the rivets are 
rinsed in hot water, and then 
dipped for 30 minutes in a long 
tank containing a 10-percent 
solution of chromic acid 
through which a 40-volt cur- 
rent of electricity is passed. 
This coats the rivets with dull-gray alumi- 
num oxide. A final hot-water bath washes 
off any remaining acid. 

The rivets now are corrosion-resistant, but 
they are not yet strong. Once more, in four- 
pound lots, they are packed into long, nar- 
row, perforated containers, and given a 
heat treatment. The containers are lowered 
one by one into a sodium nitrate solution 
heated to 935 degrees F. in an open furnace. 
During this 45-minute bath а molecular re- 
arrangement takes place, the copper going 
into solution and dispersing uniformly 
throughout the rivets. Hardening takes 
place as the copper-aluminum precipitates 
out of the aluminum base in minute parti- 
cles. Within 10 (Continued on 
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PROPELLERS. Heading Vultee's 10-man model-building de- 
partment are the Doering twins, Harvey (left) and Howard, 
who are shown finishing a batch of tiny, molded propellers. 
At upper left are the burners, improvised from oil cans and 
baling wire, that are used in melting down the metal from 
which the propellers are made. On top of the burner in the 
foreground is one of the molds in which the propellers are 
formed. At the left is a view of the bottom half of a mold 
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PRESSURE FORMING is used for many 


of the models' parts. In making the engine 
nacelles, the outline of a template is marked 
on the raw material, and the material is 
then cut. Blanks are then placed in dies and 
squeezed between the jaws of a bench vise, as 
shown above. The finished jobs are shown in 
the foreground of the photograph at the left 
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T CONSOLIDATED  Vultee Aircraft 
Corp., Vultee Field, Calif., Howard and 
Harvey Doering, 23-year-old twins, are 
turning out planes not more than a few feet 
long. Heading a 10-man department, they 
are making models of the B-24 Liberator, 


MACHINES employed in making > 
-~ the models are miniatures of those = 
. used in "building. full-size planes. — — 


ж doce 


Неге. rollers fashion a metal piece 


"HAND FORMING metal sections 
‘of a model is done by placing the 
metal on a wooden form, and then 
hammering it into the proper shape 
JOINING the model parts is done 
‘by soldering. Here the iron is being 


put. to a section of fuselage while 
‚Н is held in shape on a wooden form 
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“ASSEMBLY LINE. A jig, 
‘some clothespins, holds the 
is being soldered on. Scrap metal and wood are used almost ex- 
clusively in the models. When assembly is completed, soldered 
joints are filed, and the ships are painted with a spray gun 


the Vengeance dive bomber, and the Valiant 
basic trainer for use by Army and Navy 
preflight instructors. 

From a blueprint, a scaled mock-up is 
made—a model whittled from wood. Plaster 
casts, made of various parts of the model, 
are then used to fashion the necessary dies. 
From this point on, only scrap metal— 
usually sections of old tin cans—is used in 
building the models. Tiny, but extremely 
accurate, templates provide the patterns 
for cutting the metal. The resulting blanks 
are then placed in the dies and subjected to 
the pressure of either a bench vise or one 
of the drop hammers used in making the 
full-size planes. 

After the die-formed pieces have been 
trimmed, the plane’s parts are reaay to be 
assembled. Joining is done solely by solder- 
ing, after which the joints are filed smooth. 
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made of a piece of (унго and 
wing of a "B-24" in place while it 
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After making a thorough 
check of the engines, a 
student mechanic takes 
his place at the controls 
in the engine-run house. 
His instructor, standing 
by the wing, calls out 
directions into a "mike" 
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CLASSROOM COCKPIT. 
To train ground crews in 
the operation of a B-17's 
engines, the Boeing Fly- 
ing Fortress School, at Se- 
attle, has built an “engine- 
run house" (above) where 
students sit in a model 
cockpit and learn to han- 
dle the engine controls. 
Through a window, the 
students can observe the 
action of engines mount- 
ed on a wing outside. 


2,200 HORSEPOWER nas been packed into 
this comparatively small Wright Cyclone 
engine, now in quantity production for long- 
range planes. It carries 18 cylinders, ar- 
ranged in two banks of nine, and has a 
diameter of only 55 inches. 


LARGEST GLIDER ever built for the Army 
Air Forces is shown below as it was being 
made ready for a test flight at Wold-Cham- 
berlain Field, Minneapolis. Built by the 
Northwestern Aeronautical Corp., the glider 
has a greater load capacity than the two- 
motored Douglas ship used commercially. 
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Tubing that has been quickly and accurately 
assembled on a jig (right) is shown being in- 
stalled in the fuselage of a C-47 Skytrain 


FLYING FURNACES. Known as 
the ‘Janitrol,” а combustion- 
type heater weighing only six 
pounds is serving to keep vital 
sections of big planes warm (see 
below) even when the outside 
temperature drops to 70 below. 
Utilizing the ‘“whirl-flame” prin- 
ciple, these heaters are seeing 
service in American and Canadi- 
an planes operating in cold cli- 
mates. Surface Combustion, of 
Toledo, Ohio, is both the designer 
and manufacturer of these heat- 
ing units. 
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“JIG-TIME’ ASSEMBLY of tubing 
used in C-47 Skytrains is made pos- 
sible by the use of jigs that save many 
man-hours in the building of these 
mammoth transports. Below, à woman 
worker at the Douglas plant, Long 
Beach, Calif, is shown putting to- 
gether the “arteries” that will serve 
a ship's engines, de-icing equipment, 
and instrument panels. 
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This lightweight heater, 
used in both American and 
Canadian fighting planes, 
can be held in one hand 


The diagram at the left il- 
lustrates the placing of the 
units to heat such vital sec- 
tions of a plane as the lead- 
ing wing edges, fore and aft 
gun turrets, and main cabin. 
Units are also used to warm 
engines prior to the take-off 
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Underwater assignments train 
Navy divers for the difficult, 
dangerous work of salvage. 


in а water-filled glass tank, а student 
diver goes to work on a piece of metal 
with an underwater cutting torch, while 
his instructor carefully watches every 


movement to tee how well he does the job 


Photographs by ROBERT F. SMITH 


N INTENSIVE, 14-week training 
A course turns ambitious young 
carpenter’s mates, steam fitters, and 
machinist’s mates into “underwater 
mechanics” at the Navy’s diving and 
salvage school, Pier 88, North River, 
New York City. More than 400 blue- 
jackets now enrolled, and 50 more vol- 
unteering every two weeks, will help 
fill the pressing need for men who 
know how to raise sunken ships all 
over the world. Diving assignments 
from moored floats, in water so murky 
that a student must work by sense of 
feel, apply classroom lessons. Photos 
on these pages show some of the exer- 
cises that novices learn to perform. 
Eventually they become able to open 
and close valves and repair piping in 
а vessel on the bottom, and to apply 
patches and bulkheads of many types. 


USING A HACKSAW. Diving itself is only part of 


a diver's job. The important thing is for him to know 
how to handle tools and make repairs once he has been 
lowered into the water. The pictures on this page are 
above-surface photographs of some of the jobs he may 
be called on to do—often in water so murky that he 
cannot see, and must rely solely on his sense of touch 


CONNECTING A PIPE FLANGE is another com- 


mon diver's job. Young Navy carpenters and machinists 
are now volunteering at the rate of 25 a week for the 
hazardous job of practicing their trades under water. 
Physically, they must be able to withstand great pres- 
sures. Emotionally, they must be able to overcome that 
first terrifying sensation when locked into a diving suit 


REPAIRING A PONTON. 4A ponton with 


a leaky gasket is tossed overboard. A student 
diver goes down, locates it, changes the gas- 
ket, affixes an air hose, and comes up. His in- 
structor turns on the air valve. If the ponton 
bobs to the surface, the student "passes." If 
it doesn't, he flunks—and takes another dive 


CONTINUED 


А PIPE-FITTING JOB. Working on a mud- 


dy bottom into which he may sink, a diver, 
by regulating intake and exhaust valves, can 
reduce his buoyancy slightly, and then half 
swim, half wallow his way along. Or he can 
increase his buoyancy slightly and walk on 
the bottom in a sort of light-footed dance 
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Materials for the box consist of bottom and side 
pieces, nails stuck through a short rope, and a 
hammer with lanyard to be tied to diver's wrist 


BUILDING A BO 


the easier jobs student divers are called on to 
perform. This diver, ready for the plunge, is 
handed his materials securely tied. He then goes 
down to a metal workbench suspended 20 feet 
below the surface and starts building the box. 
Assembling the parts and driving the nails are not 
so tough. The real trick is to keep the wooden 
pieces from "getting out of hand," for once they 
do that they will start to float upward, and the 
next instant be out of reach. Right, diver comes 
up with completed box tightly clutched in hand 


DRILLING with a power-driven auger or jackhammer isn't an easy job even on dry land. Yet divers must be 
able to operate these tools at deep-sea levels. In the pictures below (simulating underwater views), the diver 
at the left is shown drilling a block of concrete. At right, boring holes in a piece of lumber. Metal stages, 
swung from cranes, are used by salvage boats to lower divers and their equipment over the side. Toughest and 
most important job a diver can do is to go down into murky water to inspect a wreck. Groping his way inch 
by inch over the damaged area, letting his fingers do the work of his eyes, he must then be able to come up 
and show what repgirs are needed in an accurate sketch that can be used in planning the best salvage method 
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DIVING 
SCHOOL 


(Cahtirfyed) 


A DIVER’S TORCH uses the intense heat of 
hydrogen burning in oxygen, each gas being 
supplied by a hose. A third hose furnishes air 
that forms a protective bubble around the flame 


tion of the chin valve, an important part of the diver's 
helmet. How well these students learn their lesson may 
some day prove to be a matter of life and death to them 


A DIVER'S HANDLERS DRESS HIM FOR THE DEEP 


1. Preparing for a dive, this student works up a good 3. Here the breastplate has been bolted in place. 


soap lather on his hands. This prevents his wrists from 
becoming chafed by the sleeve cuffs and also aids 
in preserving a watertight seal. 2. To make sure he 


doesn't bob to the surface because of insufficient 
weight, a diver must hoof it in 34-pound iron shoes 


One of a diver's difficulties is having to work in a 
suit that very often weighs more than he does. 4. 
To the top of the breastplate is screwed the all-im- 
portant helmet. When lines have been given a final 
adjustment, faceplate is closed—and down he goes 


HOT MEALS can be enjoyed by air- 
combat crews at advanced flying fields, 
thanks to an Emergency Sustenance 
Kit developed by the Army Air Forces 
Materiel Command, Wright Field, Day- 
ton, Ohio. Nested compactly in a can- 
vas bag and weighing only 514 pounds, 
the outfit includes а small gasoline- 
burning pressure stove with protective 
shield, two stewpans, a frying pan, a 
hot-pan holder, and a one-gallon fuel 
bag. The stove burns the high-octane 
leaded gasoline used in military air- 
craft, and the bag is designed to resist 
the corrosive effect of fuel drained from 
a plane's engine or tank. The shield can 
be used as & wood-burning stove. 


WOOD сап be 
burned as fuel if ¢ 
desired. The gaso- 
line pressure stove 
is removed from 
the protective 
shield, which itself 


serves as a stove 


BAG FOR CARRYING 
SASOLINE 


CAPT. HAROLD GATTY, pioneer 
‘round-the-world flyer, is the inventor 
of & method by which the pilot of a 
commercial airliner can determine the 
direction and velocity of the wind at 
various levels beneath his plane and so 
find the flying altitude at which the 
wind will most favor the plane in its 
flight. Equipment includes a stream- 
lined smoke bomb which, when dropped 
from the plane, leaves a visible trail as 
it falls to earth. Naturally, this smoke 
trail is affected by the wind at various 
levels, producing а graphlike pattern 
which shows changes of wind speed and 
direction. To observe the results, the 
pilot turns his plane at an angle to his 
original course after releasing the 
bomb. A recording instrument resem- 
bling à stop watch shows him the levels 
at which the different wind conditions 
exist. Marked in hundreds of feet, based 
on the known rate of fall of the bomb, 
the instrument's dial is graduated to 
allow for trajectory caused by the 
initial velocity of the missile. 
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Carrying barges on a 
series of "phantom" 
decks high above the 
original top deck of 
a freighter. Waves 
wash under without 
disturbing the cargo 


Below, steel tables 
take the place of the! 
wooden slats at left 
for holding Douglas 
Havocs. Table legs; 
are bolted to angles 
welded to the deck 


Pieckaback , 1 
Cargoes 
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TU 1940, through the ingenious 
) addition of skeleton “upper stories" 
to their decks, Allied merchant ships 
have consistently been loaded to 10 per- 
cent above normal without having a 
single piece of cargo washed overboard, 
it has been revealed by the War Ship- 
ping Administration. These new “phan- 
tom" decks are intermittently spaced 
tables that rise 15 feet from the original 
top deck, thus affording clearance for 


Waves. 

The cargo is lashed to the ship proper Lashed securely with wire cables, the P-38 below rides on 
by wire cables connected through turn- top of a tanker. Fittings to which its table is bolted 
buckles to sturdy pad eyes welded solid- can be removed on the next voyage for a different cargo 


ly to the deck floor, and the supporting 
tables are themselves bolted to steel 
holders or angles also welded to the 
deck. These angles and pad eyes can 
be burned off with acetylene torches 
within a few hours after a freighter 
or tanker docks, if the decks must be 
cleared for new kinds of cargo. 

Credit for the development of the 
scheme is due the West Side Iron Works 
—in 1939 a modest blacksmith's shop 
in New York's Greenwich Village, and 
today a huge business with 11 plants 
and a national reputation for ingenuity 
and efficiency. 


MARCH, 1944 


TEMPERATURES fall as low 
as 40 degrees below zero, and 
air pressure drops from а 
normal 15 pounds to only four 
pounds, in a wind tunnel 
nearing completion for the 
National Advisory Committee 
for Aeronautics at Cleveland, 
Ohio. Simultaneously, gales 
up to 500 miles an hour will 
rush through the tube. 
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WEIGHING nalf as much as 
former types, an “assault com- 
bat mask’’ developed by the 
Chemical Warfare Service dis- 
penses with the familiar breath- 
ing tube leading to a separate 
canister. Instead, the air-puri- 
fying canister is built into the 
side of the mask, as shown in 
the photo at left. If dropped 
in the water, it will float and 
may easily be recovered. A 
carrying case also holds trans- 
parent eye shields for use with- 
out the mask, and a garment 
to shield the body from blister 
gases, together with special 
ointment for treating blisters. 
An antifogging chemical also is 
provided for use in keeping the 
mask eyepieces from clouding. 


FITTING the Army’s modern 
Garand rifle, an attachment 
of new design permits use of 
the weapon for firing gre- 
nades and signal flares. As a 
grenade thrower, the device 
converts the Garand into an 
effective antitank weapon. At 
left, the illustration shows a 
grenade for this purpose 
about to be mounted in place, 
while other types of missiles 
line the table. The invention is 
said to eliminate need for car- 
rying older-type Springfield 
rifles for this particular pur- 
pose. Ray S. Miller, at right 
in photo, and Col. Charles H. 
Coates, center, designed the 
launcher at Fort Benning, Ga. 
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Sections of trees riddled by Black 
Hills beetles. Above, the penknife 
touches an adult in its tunnel; at 
right, the fingers point out larvae 


War Waged on Tree-Killing Beetle 


HE strategy of man's recurrent wars 

against insects is typified by the annual 
winter and spring campaign in the Rockies 
against the deadly Black Hills beetle, 
Dendroctonus ponderosae (literally mean- 
ing tree-killer), which destroys great pine 
trees during its reproductive process. 

The parent beetle, not more than three 
tenths of an inch long, bores its way into the 
inner bark—the cambium layer—of a pine 
by September, and soon after this, when 
"pitch pockets" show on the outer bark, be- 
traying the presence of the killer, man be- 
gins his war. If undisturbed, the larvae 
from eggs deposited in the sawdust-filled 
cavity tunnel at right angles to the parent's 


hole, girdling a tree scores of times and 
blocking the flow of sap through the inner 
bark. This continues until well into July, 
when the larvae, now full-grown adults, 
take flight, and carry the destructive cycle 
to other trees, some of them miles away. 

Crews of men from Federal, state, and 
county agencies push through the moun- 
tains all winter, hunting out and marking 
infected trees, to be followed by other crews 
bearing axes. The host trees are stripped 
shoulder high, to expose eggs or larvae to 
sunlight and air, which kill them, then the 
trees are cut down and burned—in one year 
alone this amounted to 50,000 trees. In 
some cases, logs can be salvaged. 


Fire is the cure against spread of the tree-killer. Infected pines are marked, felled, and burned 
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STEPPED-UP FIREPOWER IS SOUGHT 


E 


BY IMPROVEMENTS IN PROJECTILES 


OTH our Russian allies and the Germans 

have recently brought into play some 
new ideas in rocket explosives, the former 
seeming to have attained by far the greater 
suecess as measured by reports from the 
front. The essential differences in the prac- 
tice of the two are that the Germans lean 
to ground-to-ground and plane-to-plane use 
of the fast-moving explosives, while the 


Russians employ their rocket as а bomb 
from plane-to-ground installations. 

German rocket guns throw their pro- 
jectiles in a lob at enemy ground positions 
and have gained range from the series of 


blasts that sends the explosive shell forward 
in a succession of leaps. What the Nazis 
can do with their giant cross-Channel 
"secret" rockets remains to be seen. Plane- 
to-plane fighting, however, after an initial 
success against Flying Fortresses, ran into 
a simple American defense. Extra fuel 
tanks enabled fast Thunderbolts and Light- 
nings to cover bomibers on an entire mission 
and pick off the slower rocket planes. 

The Russian rocket bomb has been par- 
ticularly effective against German tanks, 
while their planes were subjected to no 
more than the ordinary flak defense. 
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PROPELLING 
CHARGES 


CHARGE EXPLODED 
BY FUSE ON 
IMPACT 


FRAGMENTATION CASE 


RUSSIAN ROCKET BOMB. This new type of 


bomb is shot from rails under the wings of a 
plane. The spinner is a safety device which un- 
winds with the wind and exposes the detonator 


GERMAN ROCKET GUNS. Firing a self-pro- 


pelled shell at long range, the gun at the left 
is being sighted by one Nazi soldier while an- 
other connects one of the detonators. Below, a 
crew runs forward to reload a rocket gun that has 
just been fired. In the foreground is another gun 
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How rockets on Luftwaffe fighters are propelled is shown in these drawings by 
GS. H. Davis, noted artist of the Illustrated London News, who saw some of the 
development in progress in a suburb of Berlin before the war. Two types of 
propulsion are used by the Germans—a slow-burning powder and a liquid fuel, 
the latter still experimental when viewed by Mr. Davis, but offering greater 
possibilities should the Nazis learn to control the fierce heat resulting from 
combustion. Rocket-firing tubes are attached to the planes under the wings 
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Marked with American flags and insignia to prevent its being shot down by overzealous Allied fighters or 
AA-gun crews, this German Junkers JU-88 high-altitude bomber was flown from Africa to Wright Field 


Nazi Plane Yields Secrets 


HERE'S ONE GERMAN BOMBER THAT FLEW TO AMERICA— 
BUT IT TOOK A COUPLE OF USAAF MEN TO GET IT HERE 


ERHAPS the most closely guarded air- 
| craft at Wright Field, Dayton, Ohio, is 
Baksheesh, the first German combat plane 
to fly the Atlantic—luckily, with an Ameri- 
can crew. 

This German Junkers JU-88 high-altitude 
bomber was deliberately flown into the hands 
of the Allied Command by a young Nazi 
pilot fed up with the whole business. The 
two arrived at a field on the island of Cyprus 
last September, to the delighted bewilder- 
ment of all concerned, except the pilot. 

Almost brand new, with less than 50 
hours' flying logged, the plane was test- 
flown by the British and then, through 
diplomatic arrangements, turned over to the 
AAF for evaluation. Marked with American 
flags and insignia, it was flown to Wright 
Field by Maj. Warner E. Newby and Lieut. 
G. W. Cook, AAF, giving some of our 
aircraft spotters a thrill on the way. 

baksheesh, Persian for ''something for 
nothing," proved to be a fighting man's air- 
plane; rough-and-ready, tough, and (to 
quote the Major) the “heaviest and most 
vicious airplane I had ever flown." It also 
had, still to quote the Major, “more damned 
gadgets than any plane I had ever seen." 

The JU-88 was minutely inspected and 
studied before leaving Africa and fitted with 
auxiliary gas tanks from a Lockheed Light- 
ning. In testing the emergency dropping 
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gear for the tanks, Lieutenant Cook re- 
ceived shrapnel wounds in his back. He was 
under the tank during the testing, and the 
Bombenbefreiung (bomb-release) button ac- 
cidentally set off explosive charges in the 
wing, which blew the tank, shackle, and 
bomb rack to which it was attached right 
off the wing. 

This incident led to another thorough in- 
spection of the craft for other “tricky” 
devices. It was lucky this was done, for 
another button was found wired to set off 
explosive charges in the tail and completely 
demolish it. This explains why so many 
Nazi planes have been captured with their 
tails missing but otherwise undamaged. 

Flying back to the United States in hops 
of from 900 to nearly 1,500 miles at an 
average speed of 240 m.p.h. the Junkers 
clicked off the 12,000 miles in 5% days. 
The aircraft gave little trouble, considering 
the nonregulation fuel and equipment that 
had to be used and the myriads of unknown 
buttons and unfamiliar gadgets the two men 
had to work with. Their opinion of the air- 
craft is high; it flew well, the radio compass 
was very good, and the automatic pilot and 
navigational equipment were efficient. То 
these, and to the skill of Major Newby and 
Lieutenant Cook, goes the credit for the 
first flight of a German combat plane across 
the Atlantic. 
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JU-88'S SUCCESSOR, Germany's new JU-188, is compared with the plane recently brought to 
America in this drawing by G. H. Davis for the lllustrated London News. With slightly greater length 
and span, the 188 has a new nose and cockpit cover, an upper turret, and more powerful engines than the 
88. Capture of a riew, undamaged ship gives our Air Forces men a rare chance to study secrets of design 
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CLEANING UP tough spots in an advance is 
the specialty of the Army’s M-8 motor gun car- 
riage. Consisting of a 75-millimeter “pack” 
howitzer mounted on an M-5 light tank chassis 
powered by two Cadillac eight-cylinder en- 
gines, it is described as the fastest and most 
maneuverable weapon of its type. 


FLAK HELMETS developed by the AAF Ma- 
teriel Command give our combat airmen maxi- 
mum protection from antiaircraft shell frag- 
ments. The M-4 flak helmet, shown at right, 
fits over earphones, microphone, oxygen mask. 
and all other standard flying equipment. 


N THIS, the second of a series of full-color pin-up 

pictures of American warplanes, Jo Kotula has 
painted the U. S. Navy’s terrific new Hellcat 
fighter in action. Built to the specifications of 
pilots who had been up against the Jap Zero, the 
F6F is considered the world’s most powerful car- 
rier-based plane, with its heavy armor, lightning 
maneuverability, and great climbing speed. 


NEXT MONTH: VOUGHT F4U CORSAIR FIGHTER 
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A RIVETING MACHINE GUN now makes 
joints from one side only, needing no buck- 
ing bar or back support. Threaded on piano- 
wire mandrels, a supply of special hollow 
rivets is inserted in the gun. The operator 
simply turns the handle, and the rivets are 


NUTS are automatically 
inserted into metal plates 
by a feeder developed by 
engineers at North Ameri- 
can Aviation, Inc. Fed 
from a hopper as seen at 
right, the nuts slide down 
a guide and drop into holes 
as the plate is revolved by 
the two upright spindles 
that hold it in place. Hand 
or foot-operated controls 
halt the flow while another 
plate is inserted. 
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set as the withdrawal of the mandrel brings 
the plates together and expands the rivets, 
filling up inaccurately aligned holes. The 
new device, made by R. Decat, of Elmhurst, 
N. Y., is lightweight and upsets 1,200 rivets 
in an hour, 


HARDNESS GAUGE, Four un- 
even teeth test the hardness of 
alloys used in aircraft construc- 
tion, in a gauge developed by 
R. A. Webster, Santa Monica, 
Calif. Hardness is indicated by 
the number of tooth impressions 
left on a tested object. Only a 
slight hand grip is needed, as а 
load spring controls the pressure. 
Left, workers at Douglas Air- 
craft, Inc, checking metal parts. 
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Ventilation Keeps 
Goggles Fos-Free 
OGPROOF goggles TUTT | 
fitted with plastic M 4 | 
windfoil lenses have been 
developed by Polaroid 
Corporation, of Cam- 
bridge, Mass., for use by 
military personnel. With 
each inhalation of the 
wearer, a stream of fresh 
air is drawn into the 
goggle cavity through 
felt filters located at the 
sides of the goggles. This 
fresh air sweeps across 
the lenses and prevents 
any condensation of the 
moisture given off by 
perspiration and by the 
tear glands and mucous 
membranes around the 
eyes. The incoming air 
then passes through a 
one-way inlet valve and 
into the nose. When the 
wearer exhales, the ac- 
tion closes the inlet valve 
and opens a one-way out- 
let valve at the base of 
the nosepiece. This pre- 
vents the moisture-laden Breath is exhaled through one-way out- 
air from returning. let. Right, the inlet is fitted with a filter 


INHALING 


Arrows show how incoming air sweeps 
across the lenses to prevent fogging 


EXHALING 


N ENDLESS-ROPE railway in Brazil con- 
А nects the industrial city of Sao Paulo with 
the seaport of Santos. Wire cables costing 
$10,000 apiece are laid between the tracks, 
which traverse a sharp spine of rock separating 
the cities. The railway is a “‘life line,” hauling 
70 percent of the state's coffee trade. 


The "endless горе" of steel that hauls 
the cars winds around the huge wheels 
of five 1,000-hp. stationary engines, 
seen above, which are installed at the 
top of the mountain. The steel cables 
must be replaced every 18 months. 
"Locomotives" serve, on upward grades, 
to secure the train to the cables; on 
downward grades they act as brakes 
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De YOU know the insignia of the United 
| Nations air forces and their enemies? 
To the earthbound civilian, these colorful 
markings may seem to be a superfluous 
adornment, but to the combat pilot they spell 
the difference between a welcome comrade 
and a dangerous enemy. 

United States warplanes now carry the 
new insignia displayed on the P-47 Republic 
Thunderbolt at the left. The new design 
differs from the old by the addition of a blue- 
bordered white bar to the familiar white star 
ona blue circle. Wing insignia of American 


planes are carried only on the upper surface 


- for framing and for reference. 


Markings 


of the left wing and on the lower surface of 
the right. Fuselage insignia appear on both 
sides, midway between wing and stabilizer. 

Below are shown the insignia of the air 
forces of the United Nations and of other 
leading air powers. Like our full-color repro- 
ductions of Army and Navy medals and 
decorations (P.S.M., Aug. '43, p. 56) and of 
the flags of the United Nations (P.S.M., Feb. 
'44, p. 92), this feature has permanent value 
Watch future 
issues of PoPULAR SCIENCE MONTHLY for 
similar features combining pictorial beauty, 
timely interest, and lasting value, 
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This unusually white 
mink will be bred for 


an all-white strain 
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ILVER mink coats wil one day be 
the pride of feminine wardrobes, 
according to Wallace D. Turner, who, 
in partnership with Edward T. Clark, 
runs the 600-acre American Fur Farm 
at Goshen, N. Y. Experimenting genet- 
ically with minks that possess an un- 
usual number of white hairs—present 
in all genuine mink pelts— Turner has 
developed a strain with silvery skins. 
These will shortly go on the market, 
seling for around $500 apiece, a spec- 
tacular contrast with the current $34 
ceiling price for the usual mink pelt. 
Turner feeds his 1,200 needle-toothed 


Minks on Turner's ranch at Goshen, N. Y., live in boxes like fur bearers a special diet of horse meat, 
that shown above, set in serried rows on a grossy incline to tomatoes, cereal, alfalfa, and fish, and 
provide shade and drainage. The feed box is for the young ends their days with cyanide gas. 

When ready for "pelting," minks are lured from their homes А diet full of vitamins and minerals 1$ given 
into catching cages. Turner displays a trapped mink in the the minks; Much vitamin A means lustrous fur 


one below, says it is "the only safe way to handle them" 


` and two track assemblies—is the first form of the tank models. 


Above, details of one are checked with mechanical drawing 


Tom Thumb Tanks 


ACCURATELY MOLDED MODELS 
` TRAIN OUR DESTROYER CREWS 
TO TELL FRIEND FROM ENEMY 


"ANK-DESTROYER units, pledged to “Seek, Strike, 

Destroy,” learn to avoid belated or mistaken identi- 
fication of enemy tanks at the Armored Force School, 
Fort Knox, Ky. Here, the Tactics Department turns 
out models of tanks on a miniature assembly line, for 
teaching soldiers to distinguish between Allied and en- 
emy tanks. These small-scale blitz wagons are placed 


‚оп an identification table bearing replicas of farm- 


houses and other landscape features. Colored lights on 
the diorama simulate the effects of sunlight from dawn 
till dusk and even moonlight, sharpening the students’ 
ability to identify tanks around the clock. Built to a 
scale of 1 to 32, the models can be studied for their 
appearance at varying distances, by calculating the 
theoretical range from which the students view them. 


An instructor points out various lighting effects on the model of an 
American M-4 tank. From where the students are viewing the dio- 
rama, the scene appears as though it were about 200 yards away 
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1 A wooden pilot model carved in four separate parts—hull, turret, 


2 Several vant of “quick-drying rubber 
are applied to the pilot model with 


` care, lest air bubbles pit the drying mold 


3 When the pilot model has been re- 
moved, the rubber mold is encased 
in plaster of Paris ánd filled with plastic 
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4 Baking takes place in a heat closet 
for three hours at 135 degrees F. 
Next, rubber and plaster are removed 


5 Having been freed from the mold, · 
the tank model is sanded to remove 
rough edges and given a coat of paint 


GIRL ESCORTS who drive 
scooter taxis and scooter 
fire engines are helping to 
solve the manpower prob- 
lem at Grumman Aircraft, 

^ Bethpage, N. Y. Acting as 
а cabby, one girl drives test 
pilots to planes on the field. 
Another girl follows with 
her ''fire-bottle" wagon and 
stands by with cylinders of 
carbon dioxide, ready to 
douse any flames that may . 
break out while the plane's — 
engines are being started. 
The cylinders were designed © 

, by Walter Kidde & Со., of 
New York. The plane shown 
is the Grumman Goose, an . 
amphibian used by the Navy 
and Coast Guard for long- 
range patrol. 


INFANTRY BADGES. Worn in 
the same manner as the wings of 
Air Forces flying personnel, the 
two badges reproduced full size at 
: the right have been authorized for 
| award to qualified officers and en- 
listed men of the infantry. The 
Expert Infantryman Badge (top) 
wil be given to men who qualify 
in the use of infantry weapons, 
make à good score in physical- 
efüciency tests, and demonstrate 
proficiency in tactics. 'The Com- 
bat Infantryman Badge will be 
earned by good conduct in battle. 


‘03 MODEL. Back in the days when 
buggy riders greeted passing auto- 
ists with “Get a horse!" the Oldsmo- 
bile was one of the gas-fed pioneers 
that roared up and down country 
roads at breakneck speeds of 15 and 
20 miles an hour. The model at 
the left, of a 1903 “Olds,” is one of 
more than 50 built by J. ЇЧ. Halsted, 
Omaha, Neb., who has been turning 
out models of various makes for the 
past 10 years, It is highly detailed 
and carefully made to scale. Com- 
plete data on the construction of the 
model may be found in the Home and 
Workshop section of this issue. 
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First color photographs of the birth of a volcano were made 
recently in Mexico, where a plowed field was transformed al- 
most overnight into a towering cone belching smoke, flames, and 
lava. Heralded by local earthquakes, the infant volcano Para- 
cutin first appeared as a column of smoke rising from a de- 
pression in the ground. Within a few weeks it had thrown up 
a cone 900 feet high and 3,000 feet across the base. Above, a 
Paramount camera crew, working on moving lava, shoots back- 
ground scenes for Cecil B. de Mille's "The Story of Dr. Wassell" 
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A HIGHWAY-DEFENSE system blows up 
long lines of enemy traffic or stays its fire- 


power when friendly vehicles are passing, 
according to the plan of Clyde B. Cox, Fort 
Ord, Calif. Strips of pneumatic tubing—like 


those that signal filling-station attendants— 
are laid across the road and connected with 
mortars concealed along the sides. When 
enemy cars enter the zone, a switch is 
thrown at & remote station. As the pneu- 
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LIGHTWEIGHT and low-slung, a new 
amphibious tank presents a poor target 
for the enemy’s armor-piercing projec- 
tiles. Byron Q. Jones, Fort Knox, Ky., 
designed it, departing from conventional 
types by placing the engines in detach- 
able units on either side of the central 
compartment. Seated in tandem in the 
center, the crew operate the high-speed 
controls and heavy weapons. Four doors 
afford them easy ‘escape should the tank 
catch fire or turn over. 


Pa an gu ae اہی‎ г Р o a For ar! اہی تھی‎ a ar Iur АЙ a ar * am "ж 


CREW SITS ASTRIDE 
LONG FUEL TANK 


PL EM 
WE aen MR 


(om = шш -— шш тш 


==} 


[D ou Ls шы SS = 
=m = Ge e шт 
ies 


CONTROL STATION 


ie 


CH 


r 


r= 


matic tubes are depressed by the rolling wheels, 
air pressure fires the guns, and each unit of the 
column is methodically blasted. This system can 
be installed quickly, eliminating the lengthy job 
of digging up the road to lay land mines. 


A TRIPLE EXPLOSIVE to be 
launched from planes and ships has 
been patented by George Wise, 
Brooklyn, N. Y. With the aid of a 
time-control mechanism, a mother 
torpedo gives birth in flight to two 
auxiliary torpedoes, which strike 
on either side of the main burst. 


~ AUXILIARY | 
| TORPEDO TUBES 
CENTRAL TORPEDO 


ROCKET BOMBS, designed 


by E. P. Aghnides, New York 
City, short-cut to their target 
in a vertical line. Momentum 
gained from the propelling 
charge counteracts the ac- 
quired speed, so that, instead 
of falling with the usual 
curved trajectory, the bombs 
drop almost straight down. 
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“They were the first Jap planes | had ever seen, 
but there was no mistaking those big red meat- 
balls on their sides!" . . . Read this exciting 
picture-story of a U. S. Marine fighter pilot's 
record-breaking first combat. . . . Second of a 
series of true-life war adventures appearing 
every month in this magazine. 


By 
FRANK TINSLEY 


Congressional Medal 
of Honor 
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Y | When 150 Jap komen and dide b 
were reported headed for Guadal- * 
canal, ү fighter pilot at Henderson f 


Field raced for his ship. Swett's four- 
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9 eg a | metallic” scream, the whirling 

ee crankshaft {голе in its bearings as 

Swett emptied the last of his .50's into | 
БЕЗ ithe smoking Jap. Then he took his 
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^ ers, Swett Ashe onn 
of the lead formation: 
The four marines unhes!i 
ШОО tatingly hurled themselves 
EU ogainst 15 of the Niji 


| dive bombers. КОРТЕ. 


Swat ад ale gs up ap ae 
fight ond ran smack into six Nig 
bombers trying to get away. Wither 
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Army laboratory tests show 


how well camouflage paints 


will work in actual combat. 
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The first thing camouflage paint must do is hide 
what is underneath. Here six cc. of paint is be- 
ing applied to a square foot of checkerboard to 
see how effectively it hides the black squares 


SERIES of rigid laboratory “trials” 

that test camouflage paints under con- 
ditions simulating those that they will en- 
counter in actual usage have been developed 
by Army engineers at Fort Belvoir, Va. 
Prime requisites in the paints that will be 
used to hide military equipment from the 
enemy on every front from Alaska to the 
Aleutians are: durability, hiding power, re- 
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DOES IT LAST? 


To test their weather resistance, paints brushed 


on wood, metal, and fabrics are placed in this sistance to fire, and the ability to retain their 
drum where, in two weeks, carbon arcs and water hues under extremes of heat and moisture. 
jets give the paints the same sun-rain exposure Shown are some of the ingenious methods by 
that they would get in six months of actual use which paints are tested for these qualities. 


Objects carrying paints are also put Shrimp netting to which test paint has been applied is held 
under a stream of water and rubbed 500 at а 45-degree angle over a vertical flame burning 3/10 cc. of 
times with a stiff brush. If 50 per- anhydrous ethyl sleahol The dimensions of the hole that is 
cent of paint is lost, it is rejected burned in the net determine the paint's resistance to fire 
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By ANDREW R. BOONE 

ЕКЕ you to look down on California 

from skyways high over San Fran- 
cisco's Golden Gate, you would see on а 
clear day a gigantic mountain-rimmed bowl 
out of which engineers are fashioning a 
food basket of fabulous promise for hungry 
postwar populations. Almost as large as 
Belgium and Switzerland combined, and 
abounding in fertile soil this great egg- 
shaped bowl alone may produce enough food 
to feed 70,000,000 people. It needs but one 
thing, however—the gigantic and ingenious 
irrigation system that is now in the making 
(Р. S. M., June '40, p. 47). 

Your aerial view would provide some idea 
of the size of the engineering works that 
are required to do the job. Stretching be- 
fore you would be 22,500 square miles of 
land cupped between the Sierras and the 
coastal mountains. This is California's Cen- 
tral Valley—a farming empire that in the 
past has been ravaged alternately by floods 
and drought. 

When the $500,000,000 irrigation system 
swings into full operation, it will hold back 
water with one hand and distribute it sea- 
sonally and geographically with the other. 


To the irrigated 3,000,000 acres in that area 
which today yield good crops will be added 
twice as many more, with food-growing 
potentialities that will stagger even those 
accustomed to thinking in global terms. 
Let's look at a few specific aims in the dar- 
ing scheme. It proposes to drive from cen- 
tral California, as (Continued on page 98) 


One of the big jobs in irrigating California's Central Valley is to transfer water from the Sacramento 
river to the San Joaquin at the rate of 4,000,000 gallons an hour. Once canals are completed, the 
snows of Mt. Shasta, 600 miles away, will help water farms and cotton fields (below) in the Fresno area 


Photos by U. S. Bureau of Reclamation 


SHASTA AND KESWICK DAMS, 
on the upper Sacramento, impound 
water for flood control, irrigation, 
and hydroelectric power. Shasta 
is 602 feet high, 3,500 feet long on 
crest; storage reservoir, 4,500,000 
acre-feet. Keswick: 138 feet high, 
1,027 feet long; creates afterbay 
for Shasta. 
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DELTA CROSS CHANNEL, 50 
miles long across the easterly edge 
of the delta, will divert 10,000 sec- 
ond-feet of water from the Sacra- 
mento to the San Joaquin. The 
Sacramento now delivers two 
thirds of the valley's water supply, 
Serves only one third of its irri- 
gation system. 


CONTRA COSTA CANAL wil 


lift water 124 feet above sea level 
for a 46-mile run along the shore 
of Suisun Bay to serve irrigation 
canals and industrial centers of the 
san Francisco area. With a diver- 
sion capacity of 350 second-feet, it 
will take water from the San 
Joaquin. 


PACIFIC 


Dx. 


a 
= 


at 


FRIANT DAM blocks the upper 
San Joaquin where it comes out 
of the Sierra Nevada. Its mas- 
sive concrete barrier, 320 feet high, 
3,442 feet long at the crest, and 
280 feet thick at the base, creates 
a storage reservoir of 520,000 acre- 
feet to control flood waters, serve 
irrigation systems. 


h ~ 
» «мохіто Ф 
"аргый 
ae 


3 w 


1 _ 
одар VIN PUM PLN Y 


— тан P. Р m 
" I te л . | 
>a me FRIANT-KERN CANAL. water 
| AE ~~. Of T wil flow through this 160-mile- 
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from Friant Dam to replenish the 
dying Kern River and supply life- 
giving water to five counties. On 
its way, it passes under the Kings, 
Kaweah, and Tule rivers by means 
of siphons. 
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SAN JOAQUIN pumping system, 
100 miles long, will connect the 
delta with the upper San Joaquin 
at Mendota, lifting surplus fresh 
water from the Sacramento to 
supplement the scanty supply in 
the southeastern end of the valley. 
Will have a diversion capacity of 
4,600 second-feet. 
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Contra Costa, one of the main canals of the system, brings water from Rock 
at lie east of San Francisco 


Slough to the farms, cities, and war plants 


far inland as Sacramento and Stockton, salt 
water which backs up 100 miles in periods of 
low river flow; divert from the Sacramento 
River into а 50-mile-long canal а great 
stream of water, transfer it to the lower San 
Joaquin River Valley, lift it 125 feet into an- 
other canal, and transport it 110 miles; 
create 24 surface storage basins and' build 
flood-control dams for & score of untamed 
waterways; carry water to far-flung ranches 
in 395 miles of canals; create new resources 
of hydroelectric. power at Shasta and Kes- 
wick dams; store in an extensive system of 
natural underground reservoirs 7,500,000,- 
000,000 gallons of water which farmers 
may use to irrigate their land, and extend 
year-round navigation up the Sacramento 


'to the big food center of Red Bluff. 


These are all in the master plan. Work- 
ing them out are engineers of the U. S. 
Bureau of Reclamation—charged with plac- 
ing the Central Valley project in operation 
as soon as possible—and state engineers 
who are developing a water plan for Cali- 
fornia as a whole. 

Your aerial panorama would also show 
you how it is coming along. In the dis- 
tance you would note a quintet of canals, 
their smooth contours contrasting mark- 
edly with meandering streams. Friant-Kern 
Canal will slash the southeast corner 160 
miles from huge Friant Dam, with its stor- 
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age capacity of 170,- 
000,000,000 gallons. 
Madera, already in op- 
eration, cuts 37 miles 
north from Friant to 
Ash Creek. The San 
Joaquin pumping sys- 
tem will arc 100 miles 
around the west side 
from Tracy to the San 
Joaquin, near Mendota. 
The 50-mile delta cross 
channel will bring 
northern water to the 
south. Contra Costa 
carries fresh water 
from Rock Slough to 
farming and industrial 
communities as far 
west as Martinez, at 
the lower end of Suisun 
Bay. 

' Near at hand, you 
would perceive a great 
heart-shaped storage 
basin, its point at Pitts- 
burgh, its upper reaches 
touching Sacramento 
and Stockton. This ba- 
sin, whose 500 miles of 
sloughs and streams in- 
terlace 400,000 acres of 
rich farm land, holds the key to the great 
transformation of California's agriculture. 
But а question perplexing engineers is how 
to drive salt water downstream from the 
delta pool and transfer fresh water from 
the Sacramento River Valley in а single 
operation. 

Basically, the problem represented by the 


Central Valley arises from the fact that 
two thirds of the water reaching the sea 


flows down the Sacramento, which serves 
only one third of the valley's acres; the 
other third, coursing down the Sàn Joaquin, 
must serve two thirds of the total acreage. 
It is for this reason that tremendous quan- 
tities of water are to be carried south into 
the San Joaquin, where they will be dumped 
into the Mendota pool. | 
Engineers believe they also have the an- 
swer to the problem of depleted under- 
ground water supply. Throughout an area 
100 miles long, between Fresno and Bakers- 
field, water will be turned from the Friant- 
Kern Canal to spread over porous beds of 
dry streams and abandoned acres. Аз it 
seeps through sand, clay, gravel, and stone, 
pressure and flow combirfed will raise the 
level of wells scores of miles distant. Even 


the 24 major reservoirs that loom large on 


the blueprints of the mammoth project are 
expected to hold less water than the great 
subterranean storage tanks. 


Popular Science Monthly 


Ede nene ый 


ишш 5 чт" 


| с: р" b | f ЖОГ ' m t. X D. ‚2 | m 
E. AR | | ^e. его; «ope helps. students 
IN | 4" ™ | «ык. Е * EA а" 


E locate- und recognize 65 { 


gri Ef Jot 


stars that guide navigators. Н 
н 


» i 
z 


1 instrument's base is aimed at true 
| north by pointing arrow at polestar 
2 Barrel is set parallel to earth's 
axis with the aid of a latitude scale | 
3 Barrel is then turned until lines | 
° of the date and the hour coincide 
$4 Data on chosen star—in this case, 
Betelgeux—are listed on the barrel | 
5 Dome is now rotated to the star's 
sky longitude, or sidereal hour angle 
& With tube elevated to given decli- | 
nation, observer sees selected star 
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ESIGNED especially for training students 
D in navigation, this new star finder helps 
them to locate, within а margin of error of 
less than one degree, dozens of stars by which 
ships and airplanes plot their courses. Called 
the Observoscope, the instrument lists on its 
barrel the sidereal hour angle, declination, 
and right ascension of 65 “navigator’s stars" 
employed in American and British systems. 
Using these data, and adjusting the instru- 
ment as outlined in the captions above, the 
observer, on peering through the instru- 
ment's tube, finds himself looking at the star 
he has selected. By studying its position 
with relation to the other stars, he quickly 
learns to recognize it with the unaided 
eye. 'The Observoscope is manufactured by 
John А. Millar Laboratory Associates, Inc. 
Newark, N. J. 
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Air ducts cool engine 
compartment. Lever on 
duct controls baffles 
that regulate air flow 


Four lifting eyes pro- 
vide hoisting holds. 
One is shown at left 
with its cover removed 


ت 


Now a veteran of action 
on many fronts, the Army's 
GPA amphibian quarter- 
ton (P.S. M., June '43, 
p. 74) is familiar to friend 
and foe. Here are some 
details of its construction 
that can now be disclosed 


-A 


Rear view (top) shows rudder and propeller. The 
rudder wags when the steering wheel is turned. 
Above: adjusting hinged surf shield at the bow 


If the starter won't work, the engine can be 
cranked by hand through a port, as shown below 


NLISTING spiders in the 

war effort is the busi- 
ness of Mrs. Nan Songer, of 
Yucaipa, Calif. Hairs, some 
as fine as 1/500,000 of an 
inch, are used in many kinds 
of precision instruments, 
and to meet wartime de- 
mands Mrs. Songer makes 
the gossamer threads of 
spiders available to indus- 
try. The spider is fastened 
to his work block of yucca 
wood; tickling his nerve 
centers stimulates him to 
begin spinning. As the 
thread comes from the 
spider, it is wound directly 
onto a steel frame, The silk, 
a quick-drying secretion 
from microscopic abdominal 
glands, varies in size with 
the age, sex, and type of 
the spinner. Among Mrs. 
Songer's workers are poison- 
ous black widows. 


As the spider spins it, the delicate 
silk is wound directly onto a steel 
frame, which is then set aside for 
the threads to dry. Below, three 
of the spiders—fastened with hair- 
pins—are put to work on one block, 
which makes it easy for Mrs. Song- 
er to keep close watch on them 


Twelve frames of the silk, each of 
them secured to protect the thread, 
are shipped in specially made boxes 


Because spiders are cannibals, each must be given 
a room of its own for leisure hours. Mrs. Songer 
gives both housing and diet her special attention 
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WAR LEAVES ITS MARK ON THE 


The Coast Guard has a big job 
lighthouses, 


in maintaining our 


buoys, and other navigational 


aids under wartime pressure, 


By ALBERT Q. MAISEL 
Photographs by 
ROBERT F. SMITH 


N TIME of peace, the U. S. 
Coast Guard maintains 
thousands of aids to navi- 

gation — lighthouses, light- 

ships, radio beacons, buoys, 
and channel markers—up 
and down our coasts and in 
Alaska and our other pos- 
sessions. With the war, this 
division of Coast Guard 
work has doubled and re- 
doubled, taking on new im- 
portance and new dangers. 
In distant harbors all over 
the world, the Coast Guard 
has had to survey and mark 
channels, harbors, and mine 
fields, its men working in 
frequent danger of sub- 
marine or air attack from 
the enemy. In our own 
waters, also, its job has 
doubled as shipping has in- 
creased by leaps and bounds 
and as harbor-defense works 
have introduced new haz- 
ards to navigation. 
Basically, the job of all 
navigation aids is to guide 
ships along the coast and 
into our harbors by warn- 
ing them away from dan- 
gerous spots. In peacetime, 
such dangers are presented 
by rocks, shoals, wrecks, 
and similar obstructions. In 
wartime, there are the added 
complications of mine fields, 
antisubmarine nets, and 
new anchorages required by 


Shining up a safeguard of 
the sea: A Coast Guards- 
man polishes the lenses of 
a buoy that has been recon- 
ditioned for another six 
months or so of service in 
guiding mariners to port 


WAR POSES 


REFLECTOR BUOY. Giving out no 
light, this buoy offers no help to 
the enemy, but its band of reflect- 
ing material glows brightly in the 
beam cast by a friendly searchlight 


TILTED BUOYS, such as those 
supporting submarine nets, carry 
an ingenious mechanism that 
keeps the marking light upright 
to project its rays horizontally 


COLLISION takes a heavy toll among buoys in wartime, owing to float- 
ing mines, wreckage, and navigators unfamiliar with their harbors. Here 


Lt. H. V. Pederson, veteran Coast Guard officer, examines a casualty 


BELL. Four clappers suspended 
around the bell swing to strike 
it as the buoy pitches, produc- 
ing the familiar mournful bong 


convoys at their points 


GONG BUOY gives out a chime signal 
of four notes easily distinguished from 
a bell buoy. Each of the four gongs has 
its own clapper swinging independently 


of rendezvous. 


WHISTLE. Wave action generates 
air pressure, which is controlled 
by a specially constructed valve to 
make a low, eerie, whistling sound 


special significance and meaning to the 


Many of the devices used by the Coast 
Guard are swathed in secrecy. Should their 
details fall into the hands of the enemy, 
they might aid submarines to destroy 
whole convoys of our ships. But the Coast 
Guard, and all navigators, still place their 
greatest reliance upon such devices as light- 
houses and buoys, whose basic principles 
were developed long before the war, but 
whose operation has been modified to meet 
wartime conditions. 

At the outbreak of the war, there were 
more than 17,000 buoys in use along our 
coast; today, this number has been sub- 
stantially increased. Buoys differ widely 
in size, shape, and type, and each has its 


mariner. 

As a ship comes toward a harbor, the 
navigator steers a course between two 
buoys which mark the entrance to the 
channel, a conical red "nun" buoy marking 
the right-hand margin, a cylindrical black 
"can" buoy marking the left. These may 
be located far out to sea, but once the 
mariner has found these buoys his course is 
clear, for always within sight or sound 
will be the next pair of channel markers, 
until he has found his way to a dock or safe 
anchorage. Buoys with red and black 
horizontal bands indicate obstructions or 
channel junctions. 

Other colors are used for special purposes. 


THIS IS HOW A DAMAGED BUOY IS TAKEN UP FOR REPAIRS AND 


This lighted gong buoy has been reported list- 
ing so that its light cannot be seen from the 
seaward run of the channel. Into action goes 
a specially designed Coast Guard tender 
equipped with a derrick for lifting the big, 
heavy markers aboard. On the deck of the 
ship, seamen scrape through a year's accumu- 
lation of barnacles to diagnose the trouble 
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With its steel body stove in, the buoy must go to the 
repair yard for reconditioning, while a replacement is 
left in its stead. The damaged marker gets a complete 
overhaul, | 
painting, and inspection of all mechanical parts. The 
Coast Guard repair yards, located at strategic points 
along our coastlines, have equipment and personnel for 
doing this work with the utmost speed and efficiency 


which includes scraping off the barnacles, 


SINKERS made of concrete replace anchors of scarce ROTECTIVE Wo 0) 


steel for mooring buoys. Each of these heavy blocks JUFFERS - ‘is Pes | 226 
is capable of holding even the largest buoy in place | ERN W SINKER EYE 
against the pulling of wind and sea in any weather AST-IRON ih | | | HELD IN Bel 
White buoys mark anchorages; yellow ones, хі ч _ j SPAIN SET 
quarantine anchorages. А white buoy with a ACh vsu L 44 | 
green top signifies an area in which dredging F ZISE 1-1 ati 
is being carried on. A black and white, hori- ЧОН SEAS, ANC 
zontally banded buoy marks the limits of areas IUE асо SS NA 
in which fish nets or traps are permitted. UP MASA IEEE  — “© „а 

A large proportion of all buoys carry lights FROM CHANNEL EpcE D ~ 
so that they can be seen by mariners at night. ADU QUEE p ` 
Here again color is important, green lights JINT OF GREATEST "n ДЖ оо» т | EL. i HR 
marking the left sides of channels as you go aut aa — 74 I OE INTR 


in, and red lights the right sides. To further йы ee рк ынаан 
facilitate identification, flashing lights are 

often used so that the navigator, in the dark MOORING. A heavy chain tethers the buoy 
of night, may distinguish one buoy from an- to its sinker resting on the ocean floor, while 
other, or slowly flashing lights indicate the 9 counterweight keeps it upright. When water 
regular channel markers is deep, large buoys must be used to support 


the weight of the long chain. Pockets in the 
Quick-flashing lights—60 or more flashes puoy body hold cylinders of gas for the light 


PUT BACK INTO THE SEA 


Fresh and clean in its new coat of paint, the rebuilt 
buoy awaits a new assignment in a storage yard. When 
it goes back to sea, its correct position is checked care- 
fully by an officer on the tender, who takes bearings on 
landmarks. When the exact location is found, the sinker 
goes overside, followed by the buoy itself. Its pockets 
filled with fresh gas cylinders, it is ready for another 
long tour of duty guarding the safety of seafaring men 
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FUEL. Whatever the regular light source, 
auxiliary or stand-by equipment must be on 
hand for emergencies. Here a keeper tests 
his auxiliary supply of gas for the light 


LIGHTHOUSES are no longer the lonely places they used 
to be. Augmented crews now man them to watch for en- 
emy activity and operate the many devices for protection 
of wartime shipping. Many lights use commercial power 


per minute—are placed at sharp turns or sudden 
constrictions of the channel and call for special 
caution. If the light consists of quick flashes 
interrupted by dark intervals of about four 
seconds between flash groups, the navigator 
knows that he is heading toward some obstruc- 
tion or & junction of channels. Short and long 
flashes alternating mark the center of a wide 
channel, and tell the navigator that he should 
pass close to the buoy for greater safety. 

While lights on buoys facilitate nighttime navi- 
gation in good weather, sound is utilized to 
achieve a similar end in fog or storm. Thus, 
lighted and unlighted buoys at important points 
are equipped with whistles, bells, or gongs oper- 
ated by the motion of the buoy in the water. 

More than 107 types of buoys have been de- cgccurately timed flashes that distinguish 
veloped to cope with differing conditions met at the Fighthouse from others along the sail. 
various buoy locations. Very large buoys must They are turned by a clockwork mecha- 
be used in deep water to support the long chain nism which is wound up every four hours 
which connects the buoy to its anchor on the 
bed of the sea. Smaller, extremely rugged units 
are moored in rough, shallow waters, and are 
designed with low centers of gravity to remain ' 
nearly upright despite the heavy pitching of the A WELSBACH MANTLE, heated to incan- 
waves. Broad, round-bottomed buoys are used descence by a gas flame, is a common source 


ia аһа ; | of light. lts rays are greatly magnified Ьу | 
in shallow water, (COREE UM paga 291, lenses for visibility from far out at sea | 


ROTATING LENSES must revolve at a con- 


stant, predetermined speed to produce the 


y ] 
\ BELL supplements | 
he light when a fog 
ets in at tho station. 
t is rung by a spring 
nechanism that is 
vound each half hour 
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PLASTIC BOARD, half the weight of 
aluminum, has been developed for struc- 
tural uses in warplanes. Shown at 
right, it does not shatter when pierced 
by а bullet, and may be cut and bent 
into innumerable shapes. It finds prin- 
cipal application in supports for bullet- 
sealing fuel cells. 


OLD RAZOR BLADES, clamped two at 
a time in the jig below, slice cardboard 
tubing, fed from right, into segments. 
Chemically treated, the slices serve as 
insulation in miniature motors. 


POPULAR SCIENCE 


FUMES from a new smoke- 
Screen generator devel- 
oped for the U. S. Navy by 
the Chrysler Corporation 
quickly blanket land tar- 
gets from the enemy. 
Mounted on a trailer, it 
is towed around as re- 
quired by shifting winds. 
Oil circulates in the fluid 
drive of a six-cylinder au- 
tomobile engine, where it 
is preheated to high tem- 
perature by the racing 
motor. Atomizer nozzles 
feed the hot oil into the 
exhaust manifold of the 
engine, where it turns to 
vapor and is discharged 
from a stack. Two бо- 
gallon tanks carry the oil. 


MATCHLESS CIGARETTE. А 
cigarette with a striking tip that 
ignites when rubbed against a 
striking surface of the type used 
on safety-match boxes has been 
devised by Alfred D'Annunzio, 
Roosevelt, N. Y., to relieve smok- 
ers of the need of carrying 
matches. The addition of the tip 
does not alter the size or shape of 
the conventional cigarette. It is 
claimed that the tobacco flavor is 
not affected, 
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Drawings by 
FRANK HUBBARD 


PIVOT — <1 


—_ \ 
T \ A 


FEEDING 
FINGER 
і 


A PAPER RACK mounted on 
the carriage of а typewriter 
speeds the insertion of paper 
into the machine. А quick 
touch on the feeding finger re- 
leases a single sheet, or set of 
sheets (where carbon copies 
are being made), for proper 
| engagement. Designer is C. W. 
| Potter, Waltham, Mass. 


COLLAPSIBLE BED. Folding into a 
compact unit, this bed can be con- 
cealed in a desk, cabinet, or similar 
piece of furniture. A pivot enables the 
bed to be swung at right angle to its 
housing. The idea comes from D. F. 


Ebbert, Wheeling, W. Va. 
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By JACK O'BRINE 


Photographs by William W. Morris 


ECONNAISSANCE radio flashes the 
news. Retreating enemy forces, hard- 
pressed on the flanks and pounded in the 
middle, have blown up the great bridge, 
cutting off pursuit by our armored division. 


CA AL ENGINEERS PERFORM . A 20-HOUR MIRACLE | E 
| AT TO VICTORY IN FAST-MO! АЧ 
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see how an American general will handle it. 

Minutes after receiving the news, the 
general dictates an order. It's a curious 
order. He doesn't want assault boats, bridge 
repairmen, or amphibious jeeps. He wants 
a map—a particular kind of map—at once. 

To the rear, in carefully camouflaged 


operational position, topographical engineers 
await just such an order. The boss of the 


It could be a serious setback. But let's His 


outfit is an alert young lieutenant. 


At Topo headquarters, overlapping air photos 2 
made by a reconnaissance pilot are fitted to- 
gether and taped to form a mosaic map of area 


Moistened — E are / "feather-edged," 20:7 
torn with ve edges, so they will nae 1 
together smoothly without conspicuous lines 


3; A draftsman lays out grid Te by construct- 4 Place names and other information must be 
ing perpendiculars to the base line. Grid inked in on the moie. A mechanical bk i 
divides map into squares ‘enclosing equal. areas tering. set tim ыеп ky. femplctie ape eeds job — 
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RETOUCHING is done on the negative with opaque paint. From 
here the negative goes to the map-reproduction trailer, where 
g zinc plate is made from it. The plate is then placed in the 
Harris lithographic offset press, which rolls off 20-by-22'2 
sheets at the rate of 5,000 an hour to supply units involved 


company functions like a miniature bat- 
talion. It has three platoons—one for field 
survey, another for camera-reproduction 
work, and the third comprising computers, 
draftsmen, and photographers. They are all 
alert for the call that comes clicking into 
the command-post tent. 

It reads: “Rush photo map HP-C area 
showing bridge site and vicinity both sides 
river. Prepare 5,000 copies immediate de- 
livery our units here." 

The lieutenant immediately puts through 
a request to air-support command for aerial 
photographs of the area. 

At air-support headquarters, a young re- 
connaissance pilot is assigned to the mis- 
sion. He's off in a cloud of dust, and soon 
his automatic, oblique-set camera is clicking 
sequence shots of the bridge area below. He 
lays his course carefully, shooting the area 
in strips as he flies back and forth. A 60- 
percent overlap is allowed on each strip 
to give the map makers plenty of prints to 
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TRIMMING NEGATIVES. After the 
patchwork map has been photographed 
in the camera truck, the negative is 
trimmed to the size of the positive re- 
production plate and stripped. The men 
work ona glass table lighted from below 


Compact, mobile equipmenthelps 
the Army's map-making magicians 
work their miracles. The rear of 
the darkroom truckcan be opened 
out, as above, and covered with 
a tarpaulin to give more space 


work with. “Shooting” completed, the pilot 
stuffs the film into а tube and lets it para- 
chute down over “Topo” headquarters. 

Map makers are waiting. This is where 
they go to work. Their step-by-step pro- 
gress is shown on these pages in pictures 
and drawings. The miracle: Less than 20 
hours after the general's order arrives, ` ae 
topographical engineers have placed in their 
commander's hands a slick, 20 by 22!5-inch 
mosaic of the bridge area, and 5,000 copies 
have reached the units concerned. Should 
more be required, they can be run off at the 
rate of 5,000 an hour. 

But why the map? It's the general's key 
to future operations. It tells him at a glance 
the safest, most practical point at which to 
fling a ponton bridge across the stream. It 
shows him the exact width of the river at 
that point. Revealing the position of the 
enemy with relation to this operation, the 
map indicates how much armed protection 
will be necessary. It shows the situation of 


POPULAR SCIENCE 
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Another order throws the combat engineers into action 
(P.S.M., Dec. '43, p. 85). Three more hours, and our ar- 
mor is rolling across the river on the new ponton bridge 
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Just 20 hours after he asked for it, 
the general has his map showing the 
best place for a ponton bridge, with 
all details of the surrounding country 


roads on the opposite river bank 
and, equally important, what to 
expect in the way of natural con- 
cealment for assault troops estab- 
lishing the bridgehead. With the 
map before him, the general 
knows just what to do to over- 
come the temporary advantage 
achieved by the enemy in blow- 
ing up the big bridge. His orders 
rattle off—and, only three hours 
from the time he received the 
photo map, our armor goes pound- 
ing across a new bridge to take 
up the pursuit of the enemy. Con- 
structed of pontons and steel, the 
bridge can be built to span as 
much as 330 feet of water. 


"BABY FLAT-TOPS" that have been con- naval operations. 


The above photograph, 


structed by the Kaiser Shipbuilding Com- which is the first to be released, shows one of 
pany are now being used by the U. S. Navy the new small aircraft carriers of the Casa- 


as escort vessels in the various theaters of blanca class. 


A WORLD GLOBE incorporating a celestial sphere 
that shows 22 navigational stars has been de- 
signed by F. H. Hagner, of San Antonio, for ce- 
lestial navigation in life rafts. This one-pound 
Plexiglas instrument elimi- 
nates the need of a sextant, 
compass, and almanac. 


° KNITTED WOOLEN CAPS 
carrying visors and ear flaps 
are being issued to American 
soldiers stationed in temper- 
ate zones. The snug-fitting 
cap can also be worn under 
the regulation steel helmet. 
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POISON GAS by the 
tankful lies waiting to 
be packed into Allied 
bombs and shells 
should the Germans 
resort to this barbar- 
ous instrument of war 
in a final desperate 
effort to stave off de- 
feat. Shown at the 
left are only a few of 
the thousands of cyl- 
inders of poison gas 
that are being held in 
readiness at eastern 


. U. S. arsenals. Should 


the occasion arise, 
Germany could be 
quickly outfought in 
this type of warfare 
by virtue of Allied air 
supremacy. 


POPULAR SCIENCE 


Airborne Tractor 
with Trailers 
Does Truek’s Job 


SIX-WHEELED cousin of 

the jeep, weighing only 
3,300 pounds, is being tested as 
a substitute for the slower, 
5,000-pound Standard AAF Tug 
for utility purposes at advanced 
airfields. With special trailers 
designed for it by the AAF Ma- 
teriel Command, it can do the 
work of a 21!5-ton, 6 x 6 Army 
truck. 

Known as the Tractor Tug 
(Airborne), the little giant has 
а flat body platform which is 
piled with sandbags to give trac- 
tion when it is used for pulling 
heavy planes over soft ground 
around landing strips. Flyers 
ride it to dispersed aircraft. 

A van-body trailer serves as 
a wheeled packing case for de- 
livery of the tug to the front; 
after that, the tug pulls the 
trailer as a general cargo carrier 
or as an ambulance litter carrier. 
A utility-rack trailer has de- 
tachable hoist and jack fittings 
for changing engines in planes. 
A technical-supply trailer car- 
ries plane parts and supplies in 
built-in drawers and cabinets. 

Sixty-five percent of the tug's 
parts are interchangeable with 
those of the !4-ton truck (jeep). 
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Van-body trailer carries 


tractor tug fo об It 
can serve 05 ambulance 


Technical-supply trailer is a rolling 
shop stockroom, with built-in drawers 
and cabinets for parts and supplies 


Utility-rack trailer has re- 
movable jack and hoist 
gear to change engines 
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The instrument panel of a Curtiss C-46 Commando twin-en- | 
gine transport. After reading the following article, see how E ج‎ _ ——=— 
many of the instruments shown above you can recognize 
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Tireless silent partners of 
our fighting pilots answer 
their every question about 
flight, engines, and avigation. 

By JAMES L. H. PECK 


Drawings by Stewart Rouse 


WO eyes and two ears are not sufficient 

for the pilot of today’s fighter or bomber. 
In front of him in his cockpit is a somewhat 
confusing panorama of figured dials whose 
mute faces give him an amazing amount of 
information about the airplane he is flying. 
Some reveal the pulse and respiration of the 
big power plant; others guide the flyer 


PITOT-STATIC 
TUBE 


IR under both 
impact and 
static pressure goes 
to instruments, 
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—b —bh — PRESSURE HERE 


STATIC PRESSURE 
TO INSTRUMENTS 


through darkness and fog which even the 
keenest eye could not pierce; stil others 
indicate the position of the plane and how 
it is behaving in flight under conditions in 
which the airman's senses would only trick 
him into serious error. Perhaps the most 
remarkable of all is a gadget—in reality a 
combination of three instruments—that can 
take over control of the plane and fly it un- 
erringly on the proper course more smooth- 
ly than any human hand. 

These are precision instruments in every 
sense of the term. A few of them are pres- 
sure-actuated; these measure the weight, 
elasticity, or impact of the air surrounding 
the plane and translate these data, through 
static tubes or (Continued on pa 3) 
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THE TURN- AND- BANK INDICATOR 


v Md E IT INDICATES TURNS, TURN DIRECTION, 
= WINGS ARE BANKED OR LEVEL 


AIR-SPEED | 
INDICATOR | | 


E DIAL 


THE AIR-SPEED 


NVALUABLE for blind flying, 
this instrument corrects errors 
of the pilot's unaided senses and 
keeps him from overcorrecting 
when errors are discovered. The 
ball that shows bank angle is an 
improvement over the old pendu- 
lum type, which would not work 
under certain conditions. The 
liquid in the tube keeps the ball 
from moving too fast. The gyro- 
operated turn indicator registers 
angles of turn instantaneously as 
they are made. 


AIR INLET TO GYRO 
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PROPELLING JET 


THIS VACUUM- 
PUMP PIPE 


EXHAUSTS AIR 
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WHEN GYRO RESISTS 
JET SPINNING TURN BY TILTING FROM 
GYRO WHEEL IT, BALANCE PLATE 15 


ROTATED SLIGHTLY 


INDICATOR 


ESIDES warning the pilot of approaching 

stalls and dangerous speed in dives, the air- 
speed indicator helps him in gauging his fuel 
consumption for his range estimate. 


IMPACT PRESSURE HAIRSPRING KEEPS LINKAGE TIGHT 
FROM PITOT- 
STATIC TUBE 


FROM 
STATIC TUBE 


O when PLANE'S 
‘SPEED INCREASES, 
IMPACT PRESSURE 
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Black ball, shown cen- 
tered, is moved right 
and left by centrifu- 
gal force or gravity 


GYRO MOVEMENT 
DAMPER 


PIVOT 


Є)вАгАНСЕ-РГАТЕ 
7^ MOVEMENT 15 
CARRIED TO 
POINTER BY 
L|. LINKAGE TO 
INDICATE A 
RIGHT TURI! 


GRAVITY AND 

CENTRIFUGAL 

" FORCE TO SHOW 
HOW PLANE 15 BANKED 


As diving speeds are 
higher than top level- 
flight speed of plane, 
the dial graduations 
run above the latter 


IS RAISED, CAUSING 
HOLLOW DIAPHRAGM 
TO EXPAND 


THE RATE- OF- CLIMB 


IT INDICATES SPEED ОЕ 
CLIMB OR DESCENT 


a 
-— IN FEET 
„т Tohi PER 


MIN. 


— — — a eee ee ee ee — i— 


HORIZONTAL AIR TRAVEL PER амін _ 


CTUATED by the Pitot tube's static 
A^ air inlet, this instrument helps the 
pilot check on engine-power output, in- 
terception of enemy planes, and other 
factors. It is a key instrument in glid- 
ers. As in all static instruments, there 
is a slight lag in its operation to be 
considered by the pilot. 


Г. ШИРИ. LINKAGE 


CARRIES DIAPHRAGM MOVEMENT 
TO SPEED-INDICATING POINTER 


INDICATOR 


Qo дме 15 DESCENDING, 
50 ATMOSPHERIC, OR 

STATIC, PRESSURE IN 
THIS TUBE IS 
INCREASING 


ТОВЕ VENTS. 
DIAPHRAGM 
PRESSURE INTO AIRTIGHT CASE SO 

THAT WHEN PLANE RESUMES LEVEL 
FLIGHT, POINTER RETURNS TO ZERO 


YF INCREASING STATIC PRESSURE EXPANDS 
DIAPHRAGM, WHICH MOVES LINKAGE SO. 


NOTE: IN CLIMBING, 


DIAPHRAGM SHRINKS 
AND PROCESS 15 REVERSED THAT POINTER INDICATES SPEED DOWNWARD 


This device also aids 
in making precision 
instrument landings 


[Жы EEE: 


` TRANSLATES ATMOSPHERIC 
| PRESSURE INTO ALTITUDE | 

10,000 | Le | 20.58 — 
are: Vost: н TT ey =m 


TUBE LEADS STATIC 
PRESSURE INTO 


ATMOSPHERIC PRESSURE 
IN INCHES OF MERCURY —— 
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DIAPHRAGM MOVEMENT 
TO POINTER TO __ 
INDICATE ALTITUDE 


USED TO CORRECT 


| COMPASS MAGNET'S NORTH- 

SEEKING POLE ALWAYS ^ ; 
POINTS TOWARD EARTHS 
| MAGNETIC NORTH POLE 


е 


CAUSED BY 
MAGNETIC 
DEVIATION 


LENS — 


CARD 


COMPASS CARD 


OTH of these instruments are governed 

by the earth’s magnetism. The white 
“lubber line" of the former indicates the 
direction of the plane. The aperiodic com- 
pass employs an arrow to show the plane’s 
direction with respect to the selected course 
and the earth’s north magnetic pole. 


sensitive diaphragms, into readings on the 
pilot’s instrument panel. Some deliver their 
vital message by way of cables or flexible 
drives connected directly to the engine. 
Some depend on vacuum reaction, oil or 
fuel pressure, or mechanical linkage. А 
great many are shocked into life when the 
pilot flips an electrical switch. By whatever 
means instruments are operated, they must 
function reliably despite engine and air- 
frame vibrations, ‘despite temperature 
changes that run the gamut from tropical 
to arctic, and despite the fact that the plane 
may be nosed downward in a power dive, 
lying on its back in a loop, or tipped over 
on its side in a vertical turn. 

To make the maze of dials a little Jess 
confusing, airplane instruments can be di- 
vided into three groups: flight, engine, and 
avigation. 

The key instrument of the flight group is 
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THE ALTIMETER 


SSENTIALLY an aneroid barometer, 

the altimeter shows elevation above 

sea level or some fixed point such as the 
field from which the plane takes off. 


HAIRSPRING ` 
TIGHTENS LINKAGE 


MAGNETIC COMPASS 


COMPENSATING MAGNETS —_ 
COMPASS ERROR AS 


mi 


Ze 


SEALED, EVACUATED DIAPHRAGM 
SQUEEZED THIN AT SEA- EN 
This instrument shows 
only the height of a 
plane above the level 
of the take-off — not 
distance from plane 
to the terrain below 


5 —: i 


Azero must be added 
to readings: 3 shown 
above stands for 30 
degrees; 33 for 330 


WB EZ! Lou | 
ET. id F GE 


DIAPHRAGM 


zi ALLOWS FOR 
NORTH-SEEKING EXPANSION OF 
MAGNETS LIQUID IN CASE 


APERIODIC 
MAGNETIC 
COMPASS 


Compass is damped with 
liquid to prevent dial 
from swinging too fast 


the turn-and-bank indicator, a combination 
of a gyroscope and a super spirit level. It 
informs the pilot when his plane turns, the 
rate of the turning, and whether or not the 
turn is being made with the proper propor- 
tion of bank—the latter being revealed by 
the position of the ball in the glass tube. 


. The turn hand swings to left or right of a 


central, vertical position immediately upon 
the beginning of the turn and stops when 
the turning action ceases. The speed or 
radius of the turn is indicated by the distance 
off center the turn hand swings. This is a 
pressure-actuated gyro instrument in which 
a jet of air from a Venturi tube (mounted 
outside on the plane's fuselage), or an 
engine-driven suction pump, blows upon a 
small turbine that spins the gyro. 

The air-speed indicator tells the pilot how 
fast his ship is flying through the surround- 
ing air, by utilizing (Continued on page 121) 
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THE ARTIFICIAL HORIZON 


HEN the weather makes 

it impossible for him to 
see the actual horizon, the pilot 
must rely on the artificial- 
horizon instrument to show 
him the position of his plane. 
This device acts as an im- 
portant check on the pilot's 
senses, for often he will believe 
he is in а climb when actually 
he is in a dive. The horizontal 
white bar, indicating the ac- 
tual horizon, is kept level con- 
stantly by an air-driven gyro. 
The white marker at the top of 
the dial is attached to the gyro 
and remains centered over the 
horizon bar, registering the 
angle of bank. : 


IN CLEAR WEATHER- 
EARTH'S HORIZON 15 USED BY PILOT 
TO DETERMINE IF PLANE IS BEING 
FLOWN CORRECTLY 


IN ZERO VISIBILITY“ 
` PILOT WATCHES ARTIFICIAL HORIZON 
то SEE sieved AIRPLANE IS FLYING— 


POINTER 
SHOWS 

30° ANGLE 

OF BANK 


HORIZON 


BANK ANGLE QO UNIVERSALLY MOUNTED 

IS READ GYRO WHEEL SPINS IN ITS 

FROM POINTER CASE AT 15,000 REM, DRIVEN 
AIRPLANE X ATTACHED TO BY AIR JETS — - 
SYMBOL GIMBAL RING 


INDICATES : 
PLANE 15 BANKED - 
30° TO LEFT, SO HE | 
MOVES CONTROLS 
TO LEVEL IT 


v 


/ У = ) — 
DULUM- 


END OF GUIDE 
ARM IS ANCHORED 
TO CASE DURING 


The Sperry automatic ho- 
rizon keeps the pilot ap- 
prised of the relation 
of the plane to the real 
horizon while the plane 
banks, climbs, or glides 


OWING, CLIMBING, BANKING, AND 
OTHER MANEUVERS DO NOT AFFECT 
THE GYRO, WHICH SPINS WITH ITS AXIS 
INCLINED 2.2 FROM THE VERTICAL 


ATTACHED TO GYRO 
CASE EXTENDS THROUGH 
CURVED SLOT IN GIMBAL 
TO KEEP HORIZON BAR UNDER 
GYRO'S CONTROL; APPARENT 
MOVEMENTS OF THE BAR 


ALVE-CONTROLLED AIR ACROBATICS ARE REALLY MOVEMENTS OF 
PORTS RIGHT GYRO IF IT TO PREVENT THE ENTIRE INSTRUMENT 
LEAVES UPRIGHT POSITION DAMAGE AROUND THE GYRO AND BAR 


DIRECTIONAL GYRO INDICATOR 


ONSIDERED more dependable than 

a magnetic type of compass is this 

gyro direction finder. Locked in its case 

and turned to the desired compass head- 

ing, the spinning gyro, when released, 
continues to maintain that heading. 


LUGBER LINE 


DBS COMPASS CARD . CE. 
ў 


GYRO WHEEL SPINNING 
AT 10,000 АРМ. 
|. REMAINS FIXED, 
WITH VERTICAL 
RING AND CARD, 
WHILE THE 
PLANE MOVES 
ABOUT IT 


AIR JET WHICH 
SPINS GYRO 
RECEIVES AIR 
THROUGH LOWER 
VERTICAL RING 
BEARING 


'— NE 
E. 


Ir ıS A FIXED INDICATOR OF 


_ DIRECTION FOR STEERING | 


STRA! D FOR MAKI 

5 PRECISE "TURNS: BEING FREE 
DOS THE OSCILLATION, LAG, 
AND "RUN AHEAD” OF THE . 
_MAGN ETIC сом PASS 


GYRO COMPASS MUST 
BE RESET OCCASIONALLY 


TO FIXED HEADING. AIR OUT 
PUSHING IN KNOB SLIDING COLLAR 
CAGES GYRO SOIT RISES AGAINST 
CANNOT TWIST ON ITS CASING -LEVER 
GIMBAL. TURNING KNOB SETS IT SPRING TO CAGE 
FOR DESIRED HEADING; THEN KNOB IS PULLED GYRO WHEEL 


MARCH, 1944 


The knob shown directly 
above is used for lock- 
ing and resetting the in- 
dicator. As on magnetic 
compass (see upper left) 
the readings lack a zero 


119 


| SPEED ОР ENGINE'S CRANKSHAFT 


dm Ero cud PER MINUTE | condition of engine via indicated r.p.m.'s. 
Um When warmed engine delivers rated 
r.p.m., take-off may be made. In flight 
a sudden drop in r.p.m.’s without re- 
tarding of throttle warns of engine trou- 


FLEXIBLE SHAFT CARRIES ENGINE 
| TURNS TO TACHOMETER 


Orcvexiare SHAFT TURNED 
BY ENGINE SPINS GOVERNOR 
MECHANISM, THIS CAUSES" 
WEIGHTS TO SWING OUT, 
MOVING BOTTOM COLLAR 
AGAINST GOVERNOR SPRING 
AND LIFTING PLUNGER 


THE OIL-PRE 


Ue IN DICAT ES THE PRESSURE AT 
OIL TO THE ENGINE 


` FROM OIL 
- SUPPLY TANK | 


A It SHOWS DIFFERENCE BETWEEN FUEL —— 
_ AND AIR PRESSURE AT CARBURETOR — 


DIFFERENCE 
„ 15 SHOWNIN 1/4 


PIPE FROM 
FUEL PUMP 
AIR PRESSURE INLET — 


` INDICATES TEMPERATURE OF _ 
oe cue LEAVING о. 


sn a в 
e дн 


F HEAT FROM 
COOLANT VAPORIZES 
| VOLATILE LIQUID _ 
ай INBULB. 


TO RADIATOR 


THE TACHOMETER 


URING the engine warm-up period, 


| HIS device indicates the pressure in 
| WHICH THE PUMP IS DELIVERING | pounds per square inch at which the 

: | oil is being pumped to lubricate an en- 
gine's moving parts. One dial is used for FIGHT ENGINES 


this instrument advises the pilot of 


BOTTOM _. | |. — PLUNGER Needle can make two 


complete revolutions of 
dial face. This permits 
the slightest variation 
in engine's r.p.m. to 
be accurately recorded 


ble, and the pilot should 
land and locate the trouble 
to avert serious engine 


PLUNGER 
MOVEMENT CARRIED damage. 


TO POINTER BY LINKAGE 


SSURE GAUGE 


FIGHTER 


ӘМЕР ت‎ edd J 


CURVED 0 200. 
OURDON TUBE a | \ 
STRAIGHTENS | 

A LITTLE à; | 
PRESSURE) The numbered arrows 
above give readings 
for engines 3 and 4 
on the starboard wing 


a" ENGINE 
OIL-PUMP А "— 
PRESSURE the plane's port en- 


@ STRAIGHTENING gines; a second dial 


^MOVEMENT OF TUBE CARRIED for the starboard en- 
TO POINTER BY LINKAGE gines 


N ABRUPT drop in this gauge's 
reading indicates one of three 
things: the fuel lines are clogged, 
the supply of fuel is running low, 
or the fuel tanks have been dam- 
aged, as in combat. If the plane is 
equipped with emergency or auxil- 
iary fuel tanks, the pilot switches Low pressures warn of 
at once to prevent loss of power. а diminishing supply 


HIS device is found only 

on planes in which liquid- 
cooled engines have been in- 
stalled. The volatile liquid in 
the bulb shown at left is usu- 
ally methyl chloride. In in- 
stalling, care must be taken | 
to prevent vibration in flight Shows temperature at 
or any kinks in vapor tube. take-off and in flight 
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both the static pressure (weight of air) and 
velocity pressure (impact of the air) as 
measured by a Pitot tube mounted on the 
wing or fuselage of the plane. The difference 
between the two pressures moves a dia- 
phragm, and this movement is translated 
into miles per hour on an instrument-panel 
dial. 

The rate-of-climb indicator (also known 
as a vertical-speed indicator) enables the 
pilot to maintain a definite altitude level 
within a few feet, or to note his plane's 
climb or descent in terms of the number of 
feet per minute the craft is changing alti- 
tude. This is essentially a statoscope, whose 
sensitive diaphragm responds to changes in 
barometric pressure caused by changes in 
altitude. 

The three instruments above may be used 
alone for blind flying, since they reveal 
movement and the rate of that movement at 
the instant it takes place. In instrument-fly- 
ing procedure, these indicators which form 
only a section of the flight group, are known 
as the rate group, and are mounted in a row 
along the top of the instrument panel im- 
mediately in front of the pilot, 


CYLINDER- HEAD TEMPERATURE GAUGE 


d NGINE manufacturers usual- 

ly indicate which cylinder 
will run hottest. It is important 
that the wires running to the 
dial be continuous, for any splic- 
ing may alter the readings. 


-Suows. CYLINDER-MEAD. 
TEMPERATURE OF HOTTEST- | 
, RUNNING ENGINE CYLINDER TÍ 


HOT 


altitude. 


MANIFOLD 


ма) 
BELLOWS 
SEAL ACTS 
ALSO А5 А 
HINGE 


e EVACUATED . 
DIAPHRAGM COLLAPSES 


ЕЕ I. V Гр JUNCTION 
: Ss ا م‎ ee x Г. Ж, : : 


Ж 77 THERMOCOUPLE-TYPE 
ae, SPARK- 


— CYLINDER, PRODUCING 
ELECTRIC CURRENT IN WIRES 


alah MANIFOLD- PRESSURE GAUGE 


HIS gauge is used only on the super- 

charged engines of planes designed for 
high-altitude flying. By watching his altim- 
eter as well as this gauge, the pilot of a 
climbing plane can see if the mounting 
pressure of an engine’s air-and-fuel mix- 
ture is keeping pace with his increasing 
While a supercharger generally 


UNDER MANIFOLD PRESSURE. 
MOVEMENT IS CARRIED TO POINTER 


The altimeter gives the pilot his height 
above sea level or some other given point, 
such as the airport toward which he is fly- 
ing. It is an aneroid barometer, consisting 
Of 1 sealed chamber whose sides are flexible 
diaphragms that are made to move apart 
or together by changes in the barometric 
pressures resulting from moving from one 
altitude to another. The “sensitive” altim- 
eter is refinement that reveals the plane's 
altitude above any point within a few feet. 
The "sonic altimeter is the only absolute 
altimeter, however, and is capable of measur- 
ing terrain clearance without previous set- 
tings by the pilot. The sensitive and sonic 
altimeters may also be used to cross-check 
the rate-of-climb indicator, but cannot serve 
as а substitute for it. 

The artificial horizon, like the turn indi- 
cator, is an air-driven gyro instrument. It 
shows the position of the plane in relation 
to the horizon while banking, climbing, 
gliding, or performing any combination of 
these maneuvers. Unlike the turn indicator, 
the gyro in the artificial horizon is mounted 
on two-axes instead of one. 

Its companion instrument is the direc- 


GAUGE TRANSLATES CURRENT AT 
COLD JUNCTION INTO —— COLD 


m | amma? /Ӱ JUNCTION 


SS i 


WIRES OF 


: PLUG GASKET DISSIMILAR Brazing connects gas- 
_ ^" IS HEATED BY ENGINE METALS ket and wires firmly 


Dial may be marked to 
indicate point above 
which needle must not 
go at given altitude 


increases an engine's 
horsepower, too much 
pressure may cause 
serious overheating. 
Too little pressure, 
however, may cause the 
engine to “die.” 


tional gyro, a gyroscopic compass that indi- 
cates positive direction at all times, register- 
ing turns and slight variations in course 
accurately— which no magnetic-type com- 
pass will do. It needs to be regulated only 
occasionally by the pilot during a flight. 'The 
instrument is driven by an air stream from а, 
Venturi tube or an engine suction pump. 

The compass was the first instrument 
used by man for navigating, and it remains 
to this day the most important on land, sea, 
and in the air. The aircraft compass is an 
indicator of the plane's direction and re- 
ceives its impulses from natural sources— 
the earth's magnetic field and lines of mag- 
netic variation. The compass card floats in 
a special liquid called “carnolene,”’ or in 
kerosene, or alcohol and water. Direction is 
revealed by a fixed “lubber line" in the face 
of the bowl. The aperiodic compass, with 
its entire face visible, and indicating direc- 
tion by an arrow pointer instead of a 
lubber line, is coming into universal use. 
Most magnetic compasses, however, have 
certain limitations because of errors which 
science, so far, has been unable to correct 
completely. The gyro compass is used to 
cross-check these errors, which are greatest 
during turns and other maneuvers that dis- 
turb the card’s floating attitude. 

In the palm of one hand, however, may 
be concealed the secret unit of a new com- 
pass, the second to be developed in over 
4,500 years, and a great contributing factor 
to the success of the United Nations’ pre- 
cision-bombing raids. This tiny unit is the 
triangular coil of the gyro flux-gate compass 
developed by the Philadelphia Division of 
Bendix Aviation after seven years' research. 

This compass, unlike previous compasses, 
performs accurately within five degrees of 
the magnetic poles. Others were inaccurate 
within 20. It is unaffected by motions of the 
plane due to maneuvers of flight and rough 
weather. Earlier compasses spun dizzily, 
lagged on the turns, or overran in coming 
out of turns. This compass gives perfectly 
accurate readings at all times regardless of 
any change in plane load or of the part of 
the earth in which it is operating. Previous 
compasses had to be adjusted to compensate 
for these changing factors. This required a 
“correction card" to be posted by the com- 
pass at all times, so that the pilot could 
make corrections as he flew. Several dials 
may be plugged into the new installation so 
that as many as five or six separate dials 
may be observed by crew members, all giv- 
ing a reading identical with that of the 
pilot's master dial. 

The new Bendix compass consists of three 
separate units. The first is the transmitter, 
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which may be located at any place in the 
plane not likely to be affected by bomb load, 
accessories, generators, or armor plate. A 
common location is far aft in the tail. This 
unit consists of the flux gate itself, a tiny 
triangular coil held perfectly horizontal to 
the earth’s magnetic field by a small but 
efficient gyroscope, electrically driven. The 
gyro and flux gate, attached to the bottom 
of the gyro mount, are enclosed in a small 
pear-shaped case attached securely to the 
plane. From this case, cables run to the 
second part of the installation, which is 
merely a radio amplifier used to develop the 
faint electrical impulses picked up from the 
earth's magnetic field by the little flux gate 
held horizontal by the gyro. These amplified 
signals are sent via cable to the third unit, 
which is the compass dial before the pilot 
or other crew member, where these impulses 
are indicated in terms of direction. 

In order to prevent wear and possible 
damage to the rapidly spinning gyro, which 
revolves at a rate of 10,500 r.p.m., it is 
"caged" during violent combat maneuvers. 
That is, it is locked so that it turns with 
the plane instead of fighting its movements. 

This flux-gate compass, so named because 
of the function of the little triangular coil 
as a “gate,” admitting and rejecting the 
earth's "flux" many times а second, has been 
largely responsible for the great success of 
long-range bombing raids, where absolute 
accuracy is paramount. 

The four instruments—the artificial ho- 
rizon, gyro compass, magnetic compass, and 
altimeter—are known as the amount group 
in instrument-flying procedure because they 
reveal to the pilot the amount of movement 
of the plane. 

The Sperry automatic pilot incorporates 
the horizon and gyro compass and a vacuum 
cauge, plus a hydraulic system that motivates 
a set of pistons connected with the control 
cables of the plane. The two gyro units are 
air-driven, just as when used separately. 
One sets the directional course, the other 
governs up-and-down movement and bank- 
ing. When air currents swing the plane off 
course, the gyros, naturally, remain sta- 
tionary. This relative movement causes 
small air vents to be opened, and, since the 
air pressure varies according to the size of 
the openings (which is determined by the 
distance the plane swings off course) hy- 
draulic plungers are moved varying dis- 
tances. This movement, in turn, causes 
control response through connections with 
the plane's control cables. The gyro pilot, 
often referred to simply as ''George," re- 
quires only occasional adjustment during the 
course of a flight. It not only maintains the 
ship in level flight, but can be set to guide 
the plane in a climb, a glide, а turn, or a 
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combination of these. It 
weighs only 60 pounds. 
The Bendix autopilot, which 
differs from the Sperry in 
that it is wholly electronic, is 
so much faster in operation 
and control than manual 
manipulation that it has 
practically revolutionized the 
science of high-level bomb- 
ing. Designed to give the 
bombardier the most stable 
platform possible during the 
all-important few seconds of 
a bombing run,.the autopilot, 
by taking over the flying of 
the plane, checks changes in | 
course almost before they oc- 
cur. This permits shorter 
bombing runs and, conse- 
quently, less exposure to en- 
emy fire. It also means that 
hours of preparation and 
flying are not wasted by slight 
deviations from the planned 
course and altitude. 
American bombing planes | 
have used this electronically 
controlled device since Octo- 
ber 1941. Through its magic 
operation, many battle- 
scarred bombers that other- 
wise would have been lost 
have returned safely. In spite 
of great damage to a ship and 
even almost complete destruction of the 
normal hook-up, the automatic pilot keeps 
the controls still running. The advantage of 
installing control stations at two or three 
different points is that various parts of the 
plane сап function independently of the 
cockpit should it be hopelessly smashed in 


THE SPERRY AUTOMATIC PILOT, 


from the pilot. 


MARCH, 194) 


combined with the di- 
rectional gyro, keeps the plane level and on course without aid 
The device prevents pilot fatigue, and also any 
errors in judgment resulting from faulty human sensory perceptions (Cont 


THE BENDIX GYRO FLUX-GATE COMPASS, shown on a 
demonstration mount, uses a gyro-stabilized flux gate to trans- 
late the earth's magnetic flux currents into dial readings. 
first new compass in 4,500 years is also the first to be absolutely 
accurate even when used within only a few degrees of magnetic poles 


This 


combat. One of the most important war- 
time developments, the automatic pilot has 
tremendous postwar possibilities. 

Of the engine instruments, the tachometer 
is in some ways the most important, since it 
indicates the turning speed in terms of 
revolutions per minute. The r.p.m.'s, in 
turn, advise the pilot whether 
or not the engine is deliver- 
ing its proper power output. 
some tachometers are worked 
through a flexible drive, like 
the speedometer on your auto, 
but the newer types are either 
magnetic or electric. 

Fuel and oil-pressure 
gauges indicate to the pilot 
the pressures at which gaso- 
line and lubricating oil are 
being pumped through the 
lines from the tanks. Quanti- 
ty gauges are used to reveal 
the amount of fuel and oil in 
the tanks, and also to check 
mileage and fuel-oil consump- 
tion within a given period of 
time. 

Several kinds of ther- 
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WHEN NYLON IS AVAILABLE AGAIN 
for everyday use, large quantities of the 
yarn will be loomed into sheer fabrics, such 
as marquisette and mousseline de soie, 
and will make these materials hold their 
shape better than in the past. Velvets woven 
of nylon will have added crush-resistance 


HANDS OF WORKMEN are better pro- 
tected from grease and other irritants if 
they re coated with this quick-drying lotion 
that is easy to rinse off. The new prepara- 
tion forms a film to which oily dirt won't cling 
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A NEW TYPE OF BEDSPRING, to which a self-contained motor 
imparts a gyratory motion, has heen developed for experimental 
“study in producing relaxation and in the treatment of fatigue. 
Circular impulses are received by the springs from the weighted 

shaft of the motor and these pulsations are communicated to the 
body as a gentle massage to relax nerves and spur circulation 


STORAGE BATTERIES in this portable lamp 
can be recharged from a cigar-lighter re- 
a ceptacle in a car, and have a usable life of 
a ; - 2,400 hours. The lamp measures 3'4" by 7⁄2” 
7 by 7/2", and it projects а beam 1,000’ long 
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SHINE CAN BE REMOVED FROM GARMENTS with a 
new chemical solution that will not injure wool, silk, 
or rayon fabrics, and will even revive the nap on some 
goods of heavy texture. The noninflammable product 
will not leave a ring or fade the color of a textile 
while obliterating sheen from cloth sponged with it 


MOLDING MARGARINE in a dish like the plastic 
one below will enable users of the butter substitute 
to serve it in the shape of a real butter bar after 
mixing in the appropriate color, The mold has three 
partitions and four individual bottom sections, each 
of which is removable. This makes possible removal of 
a single bar from the form as it is needed after the 
margarine mixture has hardened in the refrigerator 


ODORS CAN BE KILLED by means of a powdered 
preparation, shown above, which removes unpleasant 
smells chemically rather than by masking them with 
other odors. When dissolved in water, it makes a 
solution that can be sprayed on offending objects 


FOG WON'T CLING to windshields, goggles, win- 
dows, or transparent plastics when these objects are 
wiped with a new compound that prevents condensa- 
tion on a surface. Treated areas should be polished 


THIS ROTATING TIE RACK, made of wood, can be 
fastened securely with two screws to a wall or door 
of a closet. Equipped with spokes for 16 ties, the 
| pivoted disk can be spun around with the touch of a 
| finger to permit quick selection of a suitable necktie 


ET a I сушы зз ERE з LLL ee а 


Simple Screwdriver Tests 

Following a Systematic 

Procedure Will 

Spotting the Trouble When 

You Are Stuck on the Road 
By RALPH ROGERS 


Help in 


HEN you are out on the road, with 
| no service station or telephone near, 
and your car stalls, what can you do? If 
you have a screwdriver and a little auto- 
mobile sense, you can do a lot. You can 
also do a lot with these two things right 
in your own garage if your car stalls there. 
And even if you discover that the trouble 
is something that you aren't equipped to fix 
yourself, you can at least give the shop 
mechanic the proper clue and be sure that 
he brings the necessary parts to get you 
off in а hurry. 

The chances are that the trouble will be 
in the fuel system or the ignition, most like- 
ly in the latter. With the ignition switch 
turned on, you can tell immediately whether 
you have gas in your tank, for the gas-gauge 
needle should register. If you have gas, take 
a look at the ammeter. Its needle will show 
a slight discharge, which is proper; it may 
swing completely over to show а full dis- 
charge; or it may show no discharge at all. 

Turn off the ignition switch quickly if 
the needle shows full discharge, for that is 
a sign of a ground between the switch and 
the coil, and it could burn off the insulation. 
Search out the ground and repair it. If the 
needle shows no discharge, it could mean a 
dead battery or that the breaker points in 
the distributor are open, or it may just be 
stuck. 

When the ammeter needle shows a slight 
discharge, it indicates that current is flow- 
ing. You will already have tried your start- 
er; that's how you know you are stalled. 
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But step on it again, and this time 
note whether the engine turns over 
freely, for if it does, then both the 
battery and starter are functioning 
properly. If the starter is sluggish, 
however, it may be because of а weak 
or defective battery, or the battery 
terminals may be loose, corroded, or 
dirty. It also may be caused by a 
mechanical failure in the starter or 
starter switch, or by a broken cylinder- 
head gasket that has allowed water 
to seep into one of the cylinders. 
To determine what part of the start- 
er circuit is at fault, turn on the light 
switch and step on the starter again. If 
lights go out or become dim, the trouble is 
probably in the battery or its connections. 
Clean and tighten the battery connections 
and the cable terminals, and replace any 
doubtful-looking cable if you have a spare 
one. The battery itself may be tested with 
either a hydrometer or a voltmeter if one 
of these is ayailable. A hydrometer reading 
should indicate better than 1.250 specific 
gravity for a battery that is in good condi- 
tion, while a voltmeter reading taken across 
the positive and negative posts should indi- 
cate about six volts, or close to whatever the 
voltage of your system happens to be. 

If the lights remain bright when the 
starter button is pressed, the trouble may 
be between the battery and the starter, or 
the starter switch may be at fault. Try the 
connections in this part of the circuit first. 
If they are clean and tight, look for the dis- 
order in the starter or the starter switch. 

Should the ammeter needle refuse to 
budge when you step on the starter, there 
is no current flowing. This may mean that 
the breaker points in the distributor have 
been burned or that there is a loose or 
broken low-voltage wire or connection be- 
tween the distributor and the ammeter. 
With a screwdriver, ground the low-tension 
wire at the distributor terminal. If you don't 
get a spark with this test, the current is 
cut off somewhere in the connections lead- 
ing back to the ammeter. Working back- 
ward, ground each of these connections with 
the screwdriver until you come to one where 
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you do get а spark. The trouble will lie at 
this connection or between it and the dis- 
tributor. 

If you get the spark at the distributor 
terminal, it is an indication that current is 
flowing at least that far, and it is usually 
a safe bet that the fault will be found in 
the distributor—most likely the breaker 
points wil be burned or dirty. 'Take off 
the distributor cap and check the condenser 
terminal and the condenser hold-down screw 
for tightness; then examine the condenser 
lead wire for а break. Should these things 
be found in good condition, open and close 
the breaker points and watch for a spark. 
If you fail to get one, the points must be 
cleaned and adjusted. 

This cleaning can be done effectively 
enough in an emergency with the abrasive 
strip from a paper of matches, with a knife 
blade, with the sharp edge of the screw- 
driver, or with anything else convenient 
that you сап use to scrape the scale from 
the contact faces. If you have no gauge for 
setting the gap, a quick adjustment can be 
made by using a piece of newspaper folded 
into four layers. This thickness will be 
about .020", which is the approximate gap 
setting for most distributors. 

Suppose, when you stepped on the starter, 
the ammeter showed a discharge of from 
3 to 5 amp. and the needle fluctuated 
rhythmically. 'This 3 to 5 amp. is the 
normal current the ignition coil draws, and 
fluctuation of the ammeter needle, which is 
caused by the opening and closing of the 
points, indicates that current is getting to 
the points. Should the ammeter register 
between 3 and 5 amp. but remain motionless 


when the engine is turning, start looking for 
a short somewhere in the distributor or the 
low-voltage lead connected to the coil. 

There is а good chance that the short 
will be in the condenser, so check this first 
by inserting a piece of paper between the 
breaker points to keep the current from 
fiowing to the ground. The ammeter needle 
should return to zero if the condenser is 
good. If the needle still registers, take out 
the condenser hold-down screw and move 
the condenser away from the distributor. 
Should the needle now return to zero, the 
condenser is shorted and the current is 
leaking through its insulation. Unless he 
has been forehanded enough to take along 
a new condenser, there is not much that the 
average motorist can do about this except 
to thumb a ride or start walking to the 
nearest service station or telephone. 

Another way of checking for a defective 
condenser is to examine the breaker points. 
If the contacts show a distinct blue tinge 
with a hard scale on the surfaces, the con- 
denser is leaking. To check further, crank 
the engine until the breaker points open; 
then turn on the ignition switch and bridge 
the points with a clean screwdriver blade. 
If there are no sparks, the condenser is 
defective. For further proof, disconnect the 
condenser wire and again bridge the points 
with the screwdriver. If the screwdriver 
does draw sparks this time, it is a sign 
that the defect is in the condenser. 

Should the ammeter-starter test prove 
O.K., that is, the needle show a discharge of 
from 3 to 5 amp. and fluctuate when you 
press on the starter button, there still may 
be trouble in the ignition system, or there 
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Sparking should occur when the breaker points are 
bridged with a screwdriver, If the condenser is 
leaking, you wil! noi be able tc gel a spark 


may be a stoppage in the fue) 
system. Look into the high- 
voltage circuit first. Remove 
the wire from one of the spark 
plugs and have someone press 
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won’t close, the engine can be started by 
covering the carburetor throat with your 
hand to prevent the entering of air while 
the engine is cranking. Don’t choke this 
way after the motor catches; the vacuum 
created can injure your hand severely. Try 
priming the carburetor if you have one you 
can't see into. If the motor then catches 
but stalls again, fuel isn't getting into the 
carburetor. 

Operation of the fuel pump is checked by 
disconnecting one end of the fuel line from 
the pump to the carburetor and cranking 
the engine. Fuel will spurt out of the line 
if the pump is working. If it doesn't, check 
for clogging in the line from the tank to 
the pump before putting the blame on the 
pump. Disconnect the line at 
the inlet side of the pump, re- 
move the tank cap, and blow 
through the line. There should 
be a gurgling sound from the 
gas tank if the line is open. Be 
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on the starter button for you; 


| ADJUSTED TON 
then, while the engine is crank- THICKNESS OF/ 
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wire !4" to 3%” from the engine 
or spark-plug base. If you get 
a. fat spark that readily jumps 
the gap, the trouble is in the 
spark plugs or in the fuel 
system. 

Before going any further, 
wipe the outside of the plugs to 
remove any dirt or dampness 
that would short-circuit the 
high-tension current, and then 
try to start the engine again. 
Should it still fail to start, re- 
move one of the plugs. If the 
plug is wet around the base, it 
is an indication that the fuel 
system is all right and, natural- 
ly, that the spark plugs are at 
fault. Remove all of the plugs, 
clean them, and set the gaps. 
An emergency adjustment for 
this last can be made by fold- 


Folded newspaper forms 
a .020" thickness gauge 
that is near enough for 
setting a distributor gap 


Newspaper is also used 
for emergency setting of 


spark-plug gaps. Bend 
only the side electrode 
in making the adjustment 


sure in addition that the air 
valve, or the tank-cap pinhole, 
which permits air to enter the 
tank as fuel is drawn out, is 
functioning properly. 

If the pump seems at fault, 
remove the sediment bowl and 
clean the screen; then re- 
place them, being sure that you 
have an airtight fit. Use a new 
bowl gasket, if possible, be- 
cause it is sometimes difficult 
to get an airtight fit with an 
old one. If you have no new 
gasket at hand and the bowl 
won't fill up after being re- 
placed, you can swell the old 
cork gasket by heating it with 
a match, but take care that you 
do not set it afire. Should the 
pump still refuse to function, 
it will have to be removed and 
repaired—unless you have been 
forehanded enough to carry a 
spare pump or diaphragm. 


ing a piece of newspaper into 

five layers for use as a gauge. Always bend 
the side electrode, never the center one, 
when changing the gap, as there is danger 
of breaking the insulation. 

If the spark plug you first examine is dry 
at the base, check the fuel system. A quick 
test can be made by simply removing the 
air cleaner and looking down into the car- 
buretor throat while the throttle is jiggled 
back and forth. If there is fuel in the 
carburetor, the accelerating pump will push 
gas through the pump jet, and the choke 


valve should then be checked, This valve. 


should be closed when the engine is cold. If 
fuel is reachin® the carburetor and the choke 
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Stoppage in a gas line is found by disconnecting 
the line at the pump and then blowing through it. 
Gurgling will be heard at the tank if it is clear 
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1 ICE ON CAR WINDOWS can be removed 

handily with the aid of a homemade 
scraper that can be put together in a few 
minutes. For the blade of the tool a stiff 
material—such as a fiber or a plastic that 
can be beveled to an edge—should be used. 
Avoid metals hard enough to be likely to 
scratch glass.—D. V. D. 


2 BROKEN GREASE FITTINGS often pre- 

sent a difficult repair problem because of 
the shank left embedded in the threaded 
hole. Such a shank can usually be removed 
with the tang of a small file. If not stuck 
too tightly, the shank can be retrieved by 
tapping the tang lightly into the hole and 
twisting so as to unscrew the broken part. 
With the aid of a wrench, apply just enough 
torsion to turn out the shank without break- 
ing the file.—L. R. F. 


3 A FROZEN DOOR LOCK wil yield 

quickly to thawing if the key is heated 
over a match flame and inserted in the key- 
hole while it is still hot. If the lock is 
frozen solidly, it may be necessary to repeat 
the operation a few times. Hold the key 
with pliers, for brass conducts heat very 
rapidly, and à key hot enough to melt the 
ice may be too hot for the hand.—3G. T. 


4 THAT EXTRA CUSHION, so comfortable 

to some drivers on long trips, will not 
get kicked around on the car floor if it is 
neatly and conveniently suspended from the 
seat back. Hang the cushion on а pair of 
straps, so that 1t can бе flipped over the seat 
and into place behind the driver's back 
whenever it is wanted.—H. S. 


3 Drawings by 
William Patrick 
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IT'S NOT ALWAYS A CAR 
OR THE DRIVER THAT IS 


AT FAULT, GUS FINDS IN 


TURNING UP THIS... 


By MARTIN BUNN 


TAN HICKS, the Model Garage's current 

grease monkey, is Gus Wilson's one 
brag. Stan is not quite eighteen, and Gus 
gave him a job last June, the day after he 
graduated from high school. He has a born 
knack of making machines run right. Gus 
appreciates that natural aptitude, and even 
more, the fact that Stan is always trying 
to learn. 

Shortly after taking Stan on, Gus dis- 
covered that the kid was keeping a note- 
book on the job, writing down everything 
he told him about car work and looking up 
things in it instead of asking the same ques- 
tions over and over again. It made a big 
hit with Gus. “That boy's going to get 
somewhere before he's through," Gus keeps 
saying. 

So it was with no misgivings that Gus 
agreed to go over to the Edensville war 
plant on а truck job that he figured would 
keep him all day. He left Stan in charge 
of the shop at the Model Garage with only 
one admonition: “Take care of the jobs 
you're sure you can handle; leave the others 
for me.” 

Stan felt pretty big. His first job was 
cleaning fouled spark plugs, and he took it 
in stride. The next one, installing a fan belt, 
was another pushover. 

Some time later a horn honked outside, 
and Stan hurried to answer the summons. 
An ancient green sedan had its battered 
radiator poked almost against the shop 
door. Behind its wheel lounged a husky 
youngster in work pants and a plaid shirt, 
and beside him sat a pretty girl wearing 
Slacks, 

Stan ignored the driver and addressed the 
girl: "What's cookin’, good lookin’?” 
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She giggled instead of giving an answer. 

"Hey, jerk," the youth with her said, “Т 
want to talk to the man in charge, not to 
the grease monkey!” 

Stan’s face got red. “That’s me, Mac,” 
he said. “I’m the man in charge. What's 
the trouble with this crate of yours— besides 
old age?" 

"Stop trying to be funny, you two," the 
girl said. "Call your boss, wil you?" she 
told Stan. “There’s something the matter 
with this jalopy, and my brother—" 

"Oh," Stan interrupted, “this guy's your 
brother, is he?" 

She giggled again. ‘You didn't think I'd 
picked him for my share-your-car club, did 
you?" she asked. | 

The youth behind the wheel grinned wide- 
ly. "Nuts to all this shootin' the breeze," he 
said. “I got to get this car fixed quick. She 
went sour on us going to work last night, 
and she was worse coming home this morn- 
ing, and we've got to drive her back to make 
the graveyard shift tonight. Sis and I both 
work in the war plant over in Edensville, 
and we ain't either of us missed an hour's 
work since we've been there. Call your boss 
out here, will you, bud?" 

"The boss is away for the day, and I'm 
running the shop," Stan told him. "Maybe 
І can fix you up. If I can't, I'll tell you so, 
and you can take it somewhere else. That's 
fair enough." 

The boy thought it over for several sec- 
onds. Then his sister nudged him. “That’s 
all right, Joe," she advised. 

"Well then, feller,” Joe told Stan, “going 
to the plant last night from home—vwe live 
out in Pleasanton—every time we'd get up 
to thirty the motor would lose its power and 
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start to miss. I thought it was a spark plug, 
but I found out it wasn't any one cylinder 
that was missing—first one would cut out 
and then another one. When I kept down 
to twenty-five, she ran all right without any 
missing. 

"Coming back this morning she acted the 
same way, only worse. About halfway over 
here the heat began to climb, and by the 
time we got to a service station the radiator 
was darned near dry. While I was filling her 
up, the feller there told me you had a whiz 
of a trouble shooter 
here at the Model Ga- 
rage. You ain't that 
guy, are you?" 

"Nope," Stan said. 
“That’s the boss, Gus 
Wilson. He's tops. But 
he's taught me all his 
stuff, so I guess I ought 
to be able to fix you 
ир.” He pushed back 
the sliding door. “Drive 


her in," he directed 
professionally. 
Joe drove into the 


shop, and he and his 
sister got out of the 
car. “Never mind about 
me," she said, perching 
on Gus's workbench 
and fishing а mirror, a 
lipstick, and à pack of 
cigarettes out of a 
handbag. “Get the car 
fixed. I want to get 
home and get my 
beauty sleep." 

Stan started check- 
ing. There didn't seem 
to be anything wrong 
with the ignition sys- 
tem. Both the fuel line 
and carburetor were 
all right. He looked 
disappointed. The girl 
giggled. 

"Can't you find any- 
thing?" Joe demanded. 

"You can't always 
tell with а car standing 
in the shop," Stan said. 
“ГП give it a road 
test." 

Joe snorted. “Со 
ahead," he said. “Еп- 
joy yourself. I'm going 
over to the diner and 
have breakfast. Com- 
ing, Bee?" á „= 

"No," Bee said. “Га и 
rather eat when we get ! 
home." Rt 
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Joe went out. Stan got into the car and 
looked at Bee. “Want to come?” he invited. 

“Why not?” she said, and got in. 

Stan backed the car out and drove up 
the highway, trying to keep his mind on the 
performance of the engine. It ran smooth- 
ly at twenty-five, but missed at thirty. 
After they had gone a mile, Bee spoke for 
the first time. “Take a look at the ther- 
mometer," she said. “It’s over in the red." 


"Yeah—I was watching it," Stan lied. 
We'l stop at 


“The radiator needs water. 
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that service station up ahead and get it." 

Stan filled the radiator, and they drove 
on. He speeded up to thirty, and held that 
speed for a mile with the engine missing 
badly. Then he stopped, got out, and raised 
the hood. He saw that the cylinder heads 
were wet. But when he checked the radia- 
tor hose connection, he shook his head—the 
clamps were tight. Then he noticed some- 
thing else——that water was oozing out of 
the hose from a dozen small holes. 

He got back into the car jauntily. 

"Well?" Bee asked. 

“Гуе got it licked,” Stan told her con- 
fidently. “Your radiator hose is rotten, and 
water leaks out. That doesn’t make any 
difference—except that the radiator runs 
dry and the engine overheats— when you're 
driving real slow. But when you get up to 
thirty, the air from the fan gets strong 
enough to spray water over the engine, and 
that makes the plugs short. Get it?" 

"No," Bee said. “But I think you're won- 
derful to have found the trouble after Joe 
couldn't." 

"Oh, that's nothing—all in the day's 
work," Stan told her airily. “It all depends 
on the sort of training a man's had." 

Gus and Stan were busy in the shop а 
few mornings later when Gus’s partner, Joe 
Clark, who takes care of the office, came 
in. “There’s a fellow named Chisholm on 
the phone," he announced. “He says his 
car stalled about halfway between Pleas- 
anton and Edensville last night. He wants 
us to send the wrecker. He’s coming on 
the bus. He says Stan knows him." 

“Sure, I know him," Stan confirmed. 
"He's the fellow whose radiator hose I re- 
placed—-the one I told you about, Mr. Wil- 
son." 

When Stan maneuvered the green sedan 
into the Model Garage shop an hour later, 
he found Joe and Bee Chisholm there. 

Gus raised the hood, looked at the engine, 
and nodded. '"The cylinder head is cracked. 
Didn't you know your radiator was dry?" 

"Why should I?" Joe Chisholm demanded. 
"Stan put in a new hose." 


GUS SAYS: 
With new tires scarce and growing 


scarcer, a car owner nowadays must 
do more than drive carefully, watch 


air pressure, and switch regularly from 
wheel to wheel. If he wants to keep 
rolling, he'd better get tires recapped 
before they're worn down to the fab- 
ric—it may be too late then! 
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"Well," Gus said, “the cylinder head will 
have to be replaced. It'll be an expensive 
job, and it will take several days to get a 
new head." 

Joe looked at his sister. “What are we 
going to do for a car?" he said. 

"We've got to get over to the plant every 
night," she added. “We've got a record." 

"You can use my car," Stan offered. 
"Its a ramblin wreck, but it'll get you 
there and back if you treat it nice." 

“Say—thanks,” Joe said. 

Gus had his head under the raised hood. 
He straightened up. “Where do you keep 
this car of yours?" he asked. 

"In our stable--Pop's got а farm," Joe 
told him. 

"Any mice in there?" Gus inquired. 

“Sure—it’s lousy with 'em," Joe admitted. 
“Why?” 

“Just curiosity,” Gus said. “By the way 
—-there won't be any charge for the cylin- 
der head." 

"What?" yelped Joe. “Say—thanks!”’ 

“Scram, you kids," Gus said. ‘I’m busy." 

Stan walked to the shop door with the 
two Chisholms, and came back grinning. 
"Say, boss," he asked, “why aren't you go- 
ing to charge for this job?" 

"Because I forgot to tell you something 
important," Gus said. “It’s one for the book 
—so get that notebook of yours and write 
it down. Ready? Here it is: Just finding 
trouble and fixing it isn’t enough. Never 
let à job go out of the shop without finding 
out what caused the trouble—and without 
trying to do something to keep it from 
causing it again... Got that down?" 

"Yes, Stan said. “But what's it all 
about?" 

"Take a look at that radiator hose," Gus 
directed. “Full of little holes again, isn't 
it? Mice chewed those holes, same as they 
did in the old one—they like rubber hose 
for some reason. All the water had leaked 
out of the cooling system before your friend 
Joe drove his car out of the stable. That's 
why the engine heated up so badly that 
the head cracked. You should have found 
out that mice chewed holes in the old hose, 
and put wire screens around the new one 
to keep them from chewing it.” 

Stan looked so downhearted that Gus 
felt sorry for him. “It was my fault for not 
telling you," he said. “Forget it—or, bet- 
ler, remember it for next time. . . Let's 
see what you've put down in that book of 
yours." 

Stan handed him the notebook. Gus 
looked at it, and his eyebrows went up. 
"Pleasanton 243-J," he read. “What’s that 
—code?" 

Stan got red. '"Y-you're on the w-wrong 
p-page," he stuttered. “T-turn over!” 
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MADE OF ELASTIC PLASTIC, the inner tube 
shown at the right is said to be long-wearing 
and to retain air better than natural or 
synthetic rubber. Resistant to abrasion and 
impervious to sunlight, acids, and alkalies, 
tubes made of this vinyl-type plastic are 
so airtight that they have traveled more 
than 6,000 miles without needing additional 
inflation. The makers also say that the sub- 
stance is 100-percent reclaimable, and that 
it can be fabricated into tubes more easily 
than rubber. 


CLOSE TO 60 M.P.H. can be reached by the 
midget homemade motorcycle shown above, 
while the bike-wheeled roadster at the 
right, also improvised by its owner, utilizes 
a 115-һр. lawn-mower motor to make 35 
m.p.h. and cover 60 miles on а gallon of 
gasoline. The speedster at the lower right 
is а factory job, but is not yet in production. 

Put together out of a medley of parts 
cast off from various ancient motorcycles 
and autos, the midget motorcycle includes a 
one-cylinder motor of 1923 vintage. "The 
frame was cut down from a frame that 
was standard in 1925. For a transmission, 
the maker, Wiliam М. Scott, of Upper 
Darby, Pa., delved as far back as 1916. 
Old Model T Ford brake drums were welded 
into airplane rims, and the handle bars, 
fendcrs, and lamps came from a scrap pile. 

No less a miscellany was collected for the 
little roadster. Fred H. Perry, of Lan- 
sing, Mich., used four bicycle wheels and 
the body of an old buggy complete with 
springs, while junk yards yielded most of 
the remainder. A planetary transmission 
gives the 300-lb. vehicle two speeds ahead. 

The tiny factory-made speedster has only 
three wheels. It is powered by an electric 
motor that will produce a top speed of 25 
m.p.h. and run 30 to 40 miles on a single 
charge of the batteries, which can be re- 
newed by attaching an automatic device to 
any 115-volt A.C. service line. 
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Puffing Pioneer of the Auto Age... Faithfully Detailed Even to Brass Head ~~ 
Lamps, This Model Is Reminiscent of Days When Our Century Was Young 
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By J. N. 


not difficult to construct, this 1903 Olds- 

mobile is a detailed reproduction of one 
of the first cars to catch popular fancy. A 
comparatively large number were sold, and 
to many a citizen the sight of one chugging 
merrily along was his first glimpse of the 
automobile age. A full-color photograph of 
this model may be seen on page 88. 

Cut out the bottom and sides from thin 
Sheet metal or tin plate. Solder the sides to 
the bottom, drill holes for the fender-support 
rod, and solder this in place so that it ex- 
tends 34" from each side. Next, solder on 
the engine housing, the back of which is 
left open, with a cross rod soldered inside in 
order to support the drive chain. 

Attach the side springs, built up of 4” 
wide brass strips 1/32" thick, with escutch- 
eon pins soldered inside the body. Drill a 
hole in the right side for the gearshift lever 
and solder the notched gearshift guide in 
place. Note that the round lever is inserted 
first through the hole in the flat lever and 
then through the body, where a simple clasp 
soldered to the floor holds it in place. 

The metal apron which constitutes the 
seat support is now soldered on, together 
with the seat base and sides. Use a 3/32" 
brass rod to make the steering lever, with 
an arm 42” long soldered to it at the bottom. 
slip a piece of brass tubing or а wire ring, 
C in one drawing, over the rod, but do not 
secure it until later. Drill a hole in the floor 
for the steering lever and solder a м” 
length of tubing at B, the underside of the 
floor at the hole. 

Make the front spring of !4" brass strips, 
shaping and soldering together the main leaf 
before adding the others. Escutcheon pins 
soldered in the ends will serve as shackle 
bolts. Place a small filler block of solder on 
top of the spring after it has been attached 
to the dash with an escutcheon pin. 

The axle housings, rods about 3/16" in 
diameter, are fitted as shown with short 
lengths of brass tubing soldered in place. 
In forming the steering-knuckle assembly, 
use either a rod or very small tubing for the 
upright post to which the wheel spindle is 
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A COLORFUL MODEL OF AN EARLY OLDSMOBILE 


THAT SCORCHED THE ROADS FORTY YEARS AGO 
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soldered; if a rod is used, it will be necessary 
to drill it for the kingpin. Fasten a tie rod 
between the steering-knuckle assemblies; 
and since the lever at the end of the steer- 
ing rod swings in an arc, join it with a 1" 
link to the tie rod. 

Attach the side springs to the front axle 
housing with escutcheon pins, riveting the 
ends under the axle. Adjust the steering rod 
to the proper height, slide down the collar A 
until it rests on the floor, and solder it. 
Then solder C so that it also bears against B. 
Although held snugly, the steering rod 
should work its linkage and guide the wheels. 

Cut out the drive gear, slide it on the rear 
axle housing, and solder two pieces of tubing 
against it. The axle housing itself should 
be somewhat shorter than the distance be- 
tween the wheels, and pieces of tubing 
should be soldered to each end to bring the 
axle housing to the proper length. The 
wheels turn on spindles which are set in 
solder inside these tubing collars. These 
spindles, the actual axles on which the 
wheels spin, should extend 142” beyond the 
wheel hubs. After the wheels are mounted, 
7/32” brass tubing is slipped over each 
spindle up to the hub and filled with solder; 
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then the tubing, solder, and spindle are 
sawed off 4” from the hub and the end 
is rounded. 

Rivet the side springs to the rear axle 
housing also with escutcheon pins and mount 
the drive chain, which may be from a piece 
of dime-store jewelry. The lamps are turned 
from brass, or, if a metal-working lathe is 
unavailable, they can be turned from wood 
and covered with gold leaf or painted a 
golden bronze. Glue in disks cut from un- 
breakable watch crystals to give the effect 
of lenses. 

To make the wheels, turn a piece of 5$" 
stock to make a disk 2%” in diameter, and 
round the outer edge of this disk as in Fig. 1. 


Then mount the disk in a drill-press jig as 
Shown in Fig. 2, and drill ten 5/32" holes 
around the periphery of the wheel, spaced 
36 deg. apart. These holes, about 34" deep, 
should be located on a line 3/16" from the 
outer side of the wheel. Plug the holes to 
a depth of 14” or less with wood putty or 
lengths of dowel. А 
Mount the disk as before on the faceplate, 
sand the plugs smooth, and turn the outer 
portion of the tire and felloe (Fig. 3). 
Reverse the work on the faceplate, turn the 
remainder of the tire and felloe (Fig. 4), 
and cut off the rim at the inner felloe line. 
Next, make an assembly jig—a block re- 
cessed 3$" by 2%”, with a 7/64” boss left in 
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Careful attention to 
small details in the 
construction of this 
project will justify 
a modeler's efforts. 
Point the cushions, 
fenders, and running 
gear black, and use 
rich red on the body, 
felloes, and spokes. 
Apply clear lacquer 
to all brass parts 
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the middle. Insert a shaft the same diameter 
as the axle in the center hole, and on it drop 
a 1/32" by 9/16" fiber washer. Then slip on 
a close-fitting piece of tubing to serve as the 
wheel bearing. 

Glue the 3/32" spokes in the holes in the 
rim, inserting them from the inside. These 
spokes, about 1" long, need not meet pre- 
cisely at the center, provided they are 
adequately covered by the hub turning. The 
rim and spokes are dropped into the jig, a 
daub of glue is added to the center, and 
the hub turning is pressed in place (Fig. 5). 

Turn the bulb and bell for the horn from 
brass, and solder them to a coiled wire. The 
bell can also be filed from a length of 3/16" 
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brass rod, with the inside contour formed by 
drilling a hole and then countersinking or 
scraping it. The bulb can be a ball of 
solder filed to shape. 

The seat back, arm rests, and handles are 
next soldered in place. Carve the seat 
cushions from wood or linoleum, using the 
heads of pins as buttons, and glue them to 
the seat and back. Cut the fenders from 
sheet metal—preferably somewhat heavier 
than tin-can stock— and solder on thin wire 
all around the edges to resemble a stamped 
beading. The steering-rod handle is built up 
with solder and filed to shape, and the rod 
bent last of all. Small dime-store ornaments 
may be mounted on the sides of the body. 
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‘How Small Is- 


ONE TEN-THOUSANDTH OF AN INCH 


UST what is this .0001" we hear so much 

about nowadays ? 

If you had been an Englishman living in 
1324, one ten-thousandth part of an inch 
would have struck you as highly theoretical, 
an abstraction suited only to cloistered 
visionaries, if not a downright absurdity. 
For the standard of accuracy had just been 
set by statute of Edward II as an inch, 
defined as the diameter of three barleycorns, 
round and dry, taken from the center of 
a good spike. 

Far from an abstraction, .0001” is today 
crucial to modern warfare. Without meticu- 
lous specifications as fine or finer than this, 
our machine guns, rifles, artillery, range- 
finding instruments, and plane and tank 
engines, for example, would not be the pre- 
cision mechanisms they now are. 

It is difficult, perhaps impossible, for the 
human mind actually to grasp the concept 
of one ten-thousandth part of anything. If 
you were to set out to walk from Chicago 
to New York City, you would cover .0001 of 
the entire distance in less than two minutes 
—and, quite rightly, feel you hadn’t gotten 
anywhere. А .22-cal. rifle bullet manages 
to move less than 112” in .0001 second. The 
tip of the hour hand on your watch takes 
hardly more than one second to move .0001". 

An accurate model of the entire earth, 
scaled .0001" to the mile, would be less than 


half the diameter of a golf ball. 


Again, 
imagine a cube that is 52 feet on a side. 
A slice of it that is .0001 of its total thick- 
ness would be only 1/16". You would have 
to split an average human hair into 30 equal 
slices to divide it into slivers .0001" thick, 
which would really be splitting hairs. A 
period on this page seems pretty tiny, but 
it would have to be reduced to 1/16 of its 
present height in order to become .0001 of 
the height of the page. And even then it 
would still be nearly 10 times as tall as 
a period .0001" high. 

If you were to measure the distance be- 
tween New York and San Francisco with а 
yardstick, making an error of .0001 of the 
whole, you would be less than a third of & 
mile off (and probably footsore as well). 
Imagine a foot rule that has been engraved 
so finely as to show .0001" divisions. You 
would have to stretch this rule until it 
was as long as two football fields for the 
distance between two marks to equal 1/106." 

With a steel rule having .01” divisions, 
and aided by a magnifying glass, good light, 
and good eyesight, you would be lucky to 
make correct measurements even to within 
a few thousandths of an inch. In industry, 
however, measurements accurate to .0001" 
are quite common. They are made with 
such devices as vernier micrometers, gauge 
blocks, and amplifying comparators. 
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FIREPLACE BELLOWS 


A Decorative Hearth Accessory Designed by Ernest R. Dewalt 


able for making these bellows, which 
will prove useful for dusting out nooks 
and crannies as well as for а hearth. Begin 
by cutting both the front and back walls 
together, and then cut off the neck of one 
wall at the point where it is to be hinged. 
Glue and brad the small severed piece 
to the other neck, and drill the two with a 
hole to accommodate a wooden nozzle. 
For the nozzle itself, use one of the 
tubular wooden grips of a package 
handle, and glue it in the hole in the 
neck. Provide for the passage of air 
by gouging out the inside of both walls 
just above the neck. Then in one wall 
drill a hole for an intake valve, and nail 
a leather flap under it. An inner ex- 
pansion spring is optional, but will make 
the bellows easier to handle. If used, 
bore the walls with blind holes to re- 
ceive the ends of the spring. 


Dis»: whitewood, or plywood are all suit- 
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to the neck, completing both walls on one 
side of the bellows before fastening it on the 
other side. Trim the edges of the material 
and cover them with a leather gimp secured 
with roundhead brass tacks. Bind the 
wooden neck with heavy leather held by 
brass brads, and sheathe the nozzle in a 
brass ferrule. Finally, turn and attach the 
handles. Working time, 41% hours. 
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Heavy canvas will do, but leather is Ec A, Bis Pen LEATHER 
better for the flexible sides of the proj- e Р, ABOVE L| E£CUTCHEON 
ect. Fit and mark the material careful- S jae Жа. - "WA PIN. 
ly so that it tapers toward both ends ~ | THICKNESSES 


from a 334" width at the center; then 
cut it. Starting at the top center of a 
wall, glue and tack the material down 


MARCH, 1944 


| Ux PACKAGE 


HANDLE U BRASS FERRULE î 


(n Lb luum a. E 


ero Ei 


CENTURY and more ago the 
Shakers, & religious sect in 


Ж | New York State, made furniture of 
А | Oa 7) simple, fine lines and of structur- 
| | al efficiency and dignified beauty. 


Designed along the honest, gra- 


: ciously proportioned lines of Shaker 
| d furniture, this pine bookcase-desk 
Styled After Shaker Furniture КЫ uude nq" 


for all its importance and utility, 


Has Ample Shelf Space and be made of readily available ma- 
Folding-Leaf Top 


terials. 

Clear or knotty pine is the tradi- 
tional wood, but cherry, maple, 
| | | birch, walnut, butternut, or gum is 
BY JOSEPH ARONSON also excellent. Dimensions may be 
altered if your boards do not meas- 
ure 1134" wide aud you want to 
avoid gluing up stock. Drawer bot- 
toms and the back may be either 
plywood or wallboard. The tapered 
legs should be maple, birch, or 
equally strong close-grained wood. 
They are tapered from the point 
where they meet with the aprons, 
and thin off equally from 134" 
square at the apron line to 7” 
square at the foot. The legs are 
doweled into these aprons or cross 
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members, which are set back !j" 
from the faces of the legs. 

To keep from exposing end grain, 
make each leaf support and ad- 
jacent partition of two pieces glued 
up as shown. The partitions should 
allow for a setscrew or dowel to 
limit movement of the lid support. 
Ordinary wide butt hinges may be 
used for the leaf if desk butts are 
not available. They are set flush 
with the writing surface, and the 
leaf and fixed top are also perfectly 
flush. 

The back of the top section is 
rabbeted into the sides and sup- 
ported at the top by a cleat. Door 
and drawer knobs, to be authentic, 
Should be turned to the profile 
shown, but stock knobs or simple 
metal pulls will serve. 

Finish is quite important. The 
more sanding done and the more 
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LIST OF MATERIALS 


DESK BOOKCASE 
No. No. 
Pc. Description T. : Е Pc. Description Т. 


1 Top 1 Top 
2 Side aprons , 1 2 Sides 
] Back apron А 1 Back (plywood) 
] Front rail i 1 Top front rail 
4 Legs Й ! Top back rail 
2 Runners / J 1 Lower front rail 
2 Partitions ; 1 Floor 
2 Upright! partitions ? 3! 4 Door stiles 115 
2 Leaf supports 4 | 4 Door stiles 14 
1 Fold-over leaf 2 Shelves 91, 
] Drawer front | J Runners А 215 
1 Drawer bock ] Drawer separator 3 
2 Drawer sides ү 4 Drawer fronts 27. 
1 Drawer bottom 2 Drawer backs 2 
(plywood) і 4 Drawer sides : 25 i 
2 Drawer bottoms 
plywood] 915 


Note: All dimensions are given in inches. 
Miscellaneous: 5-4/9" half-round crown molding, 18'—34" quarter-round or cove molding 
for doors, 6 large knobs, 2 small knobs, 3 pair hinges, 2 buliet catches, 2 glass lights, 


the edges are softened, the better the result A distinctive effect may be obtained by 
will be. This is because so simple and un- painting the interior a deep red, apple green, 
affected a piece must show neatness and or deep blue to contrast with a pine or maple 
craftsmanship to avoid a crude effect. exterior, or a black or gray-blue to contrast 

Sand and rub a shellac base until you with cherry. The back may be papered 
have achieved a silky surface, and then wax. with a quaint pattern, if preferred. 
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THE TRACEWALEKER'S TRIUMPH 
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HOW NO. 98 ESCAPED DISASTER 
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those moving against the wind are 
shielded below their axis. 

The wheels of the locomotive ride 
on wooden rollers driven by cord belts 
in deep V-grooves. Each belt is com- 
posed of a single length of strong 
string, the ends lapped and bound with 
thread. When doubled twice, these 
cords make four-strand belts which 
will grip in any weather. The ratio 
between the turbine pulley and the 
first drive pulley should be designed 
to suit local wind velocities. А pin 
fitted in the pilot, and also an exten- 


NIMATED by a wind turbine, this in- sion of the pivot rod, stabilize the engine. 


genious weather vane depicts an “iron 


One arm of the jigsawed trackwalker is 


horse" of yesteryear slowing to a stop in actuated by a rod connected to a pulley be- 
the nick of time as a trackwalker waves low. His tin lantern is pivoted at the hand. 
his lantern to warn of a log on the track. Rollers and sheaves are lathe-turned, and 
Since the vane always keeps the turbine the locomotive and driving-wheel spokes jig- 
headed into the wind, the six curved tin sawed. Rustproof tubing should be used for 
blades develop plenty of power, because bearings.—HI SIBLEY. 
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METHOD OF BiNDING 
CORD BELTS 
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= LOOSE FIT UP 
THROUGH BOILER 


HAND-CARVED 
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Half the design is laid out 
on paper and turned around 
to make both sides uniform 


CARVE Va 
DEEP 


SECTION 


LL hand carving decorates this attractive 
А tray, which was hollowed ‘rom a solid 
piece of poplar. The original was done en- 
tirely with gouges, even to the initial hollow- 
ing out of the stock, although this part of 
the work may be accomplished with mallet 


and chisel, or with power tools, 
after the piece has been sawed to 
shape. 

Lay out half the pattern on paper 
marked with 1” squares. Trace the 
design on one side of the tray, and 
then turn the pattern around and 
trace the other side. This makes it 
possible to get both sides exactly 
alike. Note, however, that in turn- 
ing the pattern around, the lower 
left-hand corner of the first half of 
the design becomes the upper right- 
hand corner of the second half. 

A set of small goug’es of various 
sizes will make the carving easy. 
Leave the high parts of the daisies, 
leaves, and flower stems all the 
same height to form a flat surface. 

The original was carved with only the left 
hand, the designer, Carl Knatz, of Wapako- 
neta, Ohio, having learned this art and how 
to use his left hand after a stroke that 
paralyzed all his right side 14 years ago. 


Wooden Jig Speeds Up Duplication of Parts on Circular Saw 


OUR circular saw can be turned to mass 
——— with the help of the simple 
homemade jig shown at right. Piece A, an 
oak board rabbeted on one edge to clear the 
saw blade, is clamped to the saw fence so 
that the pattern piece of the jig can be 
pushed against it, also clearing the blade. 

This pattern, likewise of oak, is made the 
exact size and shape of the duplicate pieces 
to be sawed. The one shown is a chine gus- 
set used on V-bottom boats. Drill the under- 
side with a half dozen small holes into which 
phonograph needles can be pressed firmly 
with the points out. 

The pattern is placed on top of the work 
to be sawed and is tapped to drive the needle 
points in. Then the work is run through 
with the pattern against the jig fence. Tilt- 
ing the table occasionally will allow the 
waste to drop off.—WILLIAM F. CROSBY. 
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PLASTIC STORM SASH that is attached 
directly to a window frame is available for 
use where complete transparency is not 
needed—on such windows, for instance, as 
those in а bathroom, kitchen, basement, or 
attic, or on the upper section of windows 
throughout а house, While the new sash 
does not permit clear vision through а 
window, it is translucent enough to admit a 
certain amount of light, and is unobstrusive 
behind window curtains. The sash comes in 
sheets of four different sizes along with a 
length of adhesive weatherstrip tape. Fas- 
tened to the inside of а window frame, it 
sets up а dead-air space that acts as an 
insulator on the same principle as that of 
a regular storm sash. 


HOUSEHOLD-SIZE CONTAINERS of a 
masonry-waterproofing paint, formerly 
put up in quantities suitable only for 
professional use, are now on the market. 
This paint is manufactured only in white 
and gray, but it is as simple to apply as 
ordinary paint, thus making the water- 
proofing of a basement, or a concrete 
ай swimming pool, a job that can be done 
ANY MASONS YY CONSTRUCTION B without the hiring of expert help. 


Mt. DRAFT IN A FURNACE FLUE is controlled 
automatically by the motorized unit shown 
at the right. Set into the flue and regu- 
lated in conjunction with the thermostat 
that controls room temperature, it arrests 
excessive chimney draft and air flow to 
conserve heat when the burner is cut down. 


FIRES BURN WITHOUT KINDLING 
when they are built of compressed logs 
like that shown in the fireplace at the 
right. They ignite quickly with the 
application of a match, give heat 
immediately, burn completely without 
breaking apart, and leave only powdery 
ashes. One log is sufficient for each 
fire. Two sizes are available, the larger 
burning for about an hour and a half. 
The logs consist of pressed fibers, non- 
explosive hydrocarbons, and other chem- 
icals. They do not deteriorate in stor- 
age, and though they ignite readily, 
they will not catch spontaneously. 
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Special Jointer Setups 


SPEED WOODWORKING CHORES 


By EDWIN M. LOVE 


HOUGH the small jointer in the average 

home workshop will probably find most 
frequent service in such routine work as 
surfacing stock and ordinary rabbeting, 
there are Many special jobs in which it can 
substitute for other machines. It will take 
the place of a shaper, for instance, to joint, 
chamfer, and rabbet disks and segments of 
circles and to turn out moldings. It may be 
used for cutting end rabbets at an angle or 


Tenons are cut on a jointer 
in an operation similar to 
rabbeting, as shown above. 
The stop block is set high 
enough to clear the tenon. 
Rabbeting a segment (right) 
is done with a circular jig 
against an auxiliary fence 
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for forming tenons. These operations - re- 
quire only the simplest wooden jigs, all of 
which can be made at home. 

How is a jig for circular work made? 
The body is an auxiliary fence consisting of 
a flat board attached to the regular fence. 
If the latter is mounted on the front, or 
infeed, table, a portion of the lower edge of 
the auxiliary fence should be jointed to clear 
the rear, or outfeed, table. With this are 
used two guides, one curved on top to the 
radius of the finished disk or segment, and 
the other curved to the 
radius of the sawed blank, 
as shown in one of the 
drawings on page 146. 
Normally the difference in 
radius would be 1/16” to 
15", the same as the depth 
of cut to be taken. 

Rest the first guide on 
the rear table, lower the 
table until the top of the 
guide is tangent to the 
cutting circle, and screw 
the guide to the auxiliary 
fence. Then lower Ше 
front table for the re- 
quired depth of cut, and 
screw the infeed guide to 


OUTFEED 
GUIDE 


it as shown, making sure that the radiuses 
of both guides have the same center. 

What are the steps in using the jig? Test 
the setup first with a scrap of wood. To 
joint a disk, set it in the jig in such à way 
that cutting will start with the grain of the 
wood, not against it, and rotate the piece 
until the dressed edge fits into the outfeed 
guide. Complete the cut with the piece slid- 
ing in this guide only. When jointing a 
segment, rest the work on the infeed guide 
and feed it against the cutter, transferring 
pressure to the outfeed guide as the segment 
slides onto it. This is essentially the same 
as straight jointing. 

In chamfering circular work, tilt the 
fence away from the cutter and place the 
guides in position with the corner, or arris, 
of the outfeed guide against the fence and 
tangent to the cutting circle. Lower the in- 


_- AUXILIARY 


„МҸ AUXILIARY 
ANY- FENCE 


feed table and adjust its guide to cut the 
chamfer with one pass. For bevel jointing, 
modify the setup by beveling the bottom and 
curved faces of the guides at an angle par- 
allel with the tables. Time can be saved 
by sawing the blank at the same angle. 

How is circular work rabbeted? Joint all 
the pieces first; then substitute for the jig 
infeed guide one having & radius equal to 
that of the outfeed guide. Lower both tables 
to the depth of the rabbet, adjust the fence 
for the width of the cut, and try the setup 
with a piece of scrap. The inner side of the 
piece will be rabbeted since the flange will 
project beyond the edge of the cutter, as 
in a photograph on page 145. 

Can end rabbets be cut at an angle? An 
adjustable jig for this work is shown in one 
of the drawings. The end of the stock to be 
rabbeted fits in a notched semicircular in- 
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sert seated in а cradle that is screwed to 
the underside of a guard, or mitten. This 
insert can be locked in any position by 
Screws driven through it into the guard, 
thereby varying the angle at which rabbets 
may be cut. А peephole in the guard over 
the corner of the notch permits the operator 
to see that the work is properly seated. An 
L-shaped shim with а permanently attached 
stop is clamped to the infeed table, its open 
section providing space for the work, which 
rests on the table, to travel to the cutter- 
head. The shim is slightly thicker than the 
depth of cut, and permits the cradle and in- 
sert to slide to the outfeed table without 
coming into contact with the cutter. 

If only one such rabbet is to be cut, or 
several are to be cut at the same angle, a 
somewhat simpler jig may be made by 
notching a guide block to receive the stock. 


End rabbets and tenons are cut at an angle with the aid of a notched 
guide into which the stock fits. The top guard protects the hands. 
Moldings can be made by cutting successive rabbets on the workpiece 


In this case also an L-shaped shim is used. 
The guard may be a plain strip of wood 
with a peephole over the corner of the notch, 
as shown in one of the photographs below. 
Stop blocks clamped on the table or fence 
will limit the forward and backward mo- 
tion of the work, thus shielding the oper- 
ator’s hands from the cutter. 

What jig is used for cutting tenons? At- 
tach a fence at right angles to а mitten by 
means of a wider piece screwed to both, as 
shown in a drawing, and use this to hold 
down the work and to push it. The end of 
the work slides against the machine fence, 
as in a photo on page 145, thus locating the 
shoulder accurately. A forward stop block 
prevents further travel after the work has 
passed over the cutter. 

How are corner-joint rabbets propor- 
tioned? The width of the rabbet should be 
greater than the thickness 
of the mating piece so 
that, after assembly, the 
projection can be planed 
or sanded flush. A depth 
of two thirds the thick- 
ness of the stock provides 
good gluing surface and, 
if desired, permits nailing 
from both directions. Deep 
rabbets, and consequently 
less end or edge grain 
showing, may often aid ap- 
pearances, for one edge 
wil show two kinds of 
grain, which may be no- 
ticeable even in painted 
work. The limitations of 
the jointer must, however, 
be taken into consideration. 

A rabbet joint is a valu- 
able substitute for miter- 
ing when veneered ply- 
wood is used. The depth 
of the rabbet is carried to 
the back of the face ve- 
neer in two passes over 
the cutter, the second be- 
ing а light cut to avoid 
splitting the veneer. A 
mitten should be pressed 
firmly on the top of the 
workpiece to hold the ve- 
neer against the knives. 

Are moldings possible 
on a jointer? A series of 
rabbets judiciously spaced, 
with the corners left 
square or rounded by hand, 
will make a pleasing mold- 
ing. Some suggested mold- 
ings are shown in a draw- 
ing, with proportions in 
keeping with good design. 
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Seven errors in the operation of a power jointer are 
illustrated in these drawings. Figure 4 depicts 
an operator making three mistakes, while the others 
show one each. Can you spot these missteps? Look 
for the correct answers printed upside down below 
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Parts Finished on a Jointer 
Form Cake Tray and Cover 


THE circular parts of this cake server 
are formed on а jointer with the aid of jigs 
described in the article beginning on page 
145. After shaping and rabbeting the two 
sections of the tray, as well as the top of 
the cover, chamfer the corners before round- 
ing them off by hand. Make the wall of the 
cover in seven panels with the grain vertical. 
Assemble the panels into a strip by gluing 
halves of dowels over the joints and brad- 
ding from the inside. When the glue has 
dried, wet the outside, being careful of the 
glue if it isn't waterproof, and nail the strip 
to the top, bending each panel separately. Use 
a wood ball and disk for the knob.—E. M. L. 
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Nautical Scene for Window Box 


CUTOUTS of sailboats, waves, and a light- 
house are jigsawed from 14" composition 
board or waterproof plywood to decorate a 
window box with a fresh, seaside view. The 
houses and piers at the corners аге of 9j" 
stock. Nail or screw the pieces to the box, 
sinking the heads and puttying the holes. 
Enamel the sails, lighthouse, and houses 
white, masts yellow, hulls and roofs red, 
waves dark blue, sky light blue, piers gray, 
and piling brown.—J, RODGER DARLING. 
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Picturesque Candle Holders Carved Like Indian Totem Poles 


USED in a den, a home with a Western 
atmosphere, or a room in which other curios 
form part of the motif, these totem poles 
will add their decorative touch. They are 
carved from 2" by 2" by 615" blocks of white 
pine or basswood, and are bored to hold a 
candle in the top of the head. 

Draw the designs on the wood, and then 
carve the figures with а knife or carving 
tools. The wings for the holder at the right 
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are sawed out with tenons to be fitted and 
glued into mortises at the sides of the figure. 
А base of the proportions indicated will be a 
safeguard against a holder tilting with a 
lighted candle. One of each figure will form 
an attractive pair, or two matching pairs 
may be made. 

Paint as suggested in the drawings. If 
show-card colors are used, finish with a coat 
of clear varnish.—GRAY WOLF, 


How the loom looks 
before the heddles 


and reed are added 
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It's Easy to Learn How to Weave on This Simplified Loom 


|. PROJECT that will serve as an intro- 
duction to the ancient art of weaving, 

this hand loom is both entirely practical and 
compact enough to fit on a small table. Many 
attractive things—scarves, neckties, hand- 
bags, table runners, even blankets—can be 
made from the beautiful patterned fabrics 
it weaves. The cloth produced is up to 18” 


thread passes through a heddle eye, it fol- 
lows that when a heddle frame is raised, it 
also carries upward only the warp threads 
which pass through the heddle eyes on that 
particular frame. 

The pattern is determined partly by the 
manner in which the warp threads are 
grouped on the heddle frames, partly by the 


wide, while finished products requiring wider 
material may be made from panels stitched 


LIST OF MATERIALS | 


together. Though slower than a treadle 

loom, it is less bulky and simpler to build. N 

A brief consideration of weaving princi- Po T W L 
ples may perhaps make the construction 1 7; For 
clearer. Space will not permit discussion 2 11/16 Ж 34 A 
of how to weave, but there are many books 7 16 3 вт В 
on this subject. А glossary of common 1 * 3 20% iS 
loom parts and weaving terms will be found 2 y : 21 E 
on & subsequent page. 1 E^ 4 28 F 
Basically, a loom is a machine for separat- $ un 434 аана G 
ing certain groups of warp or lengthwise 2 3, % 201% E: 
threads so that a shuttle may carry the 2 34 12% J 
weft or traverse threads through. The shed, 2 14 Жапар, 779 J-2 
a triangular passageway between groups of 4 d 1 8 T 
warp threads, is obtained by pulling down 2 3; ; 14 M 
one or more of the levers (M) at the top of Е 3/16 1 E. N 
the loom. This raises the heddle frame 1 4 (dowel) 8 2 
(I and P), an open rectangular framework 4 % 1 1814 Q 
on which is placed a series of looped cords or 2 16 E^ 19% R, R-2 
heddles, knotted so that a small eye occurs 1 % 15 20% Е 
in the center of each. Since every wa N А ; 
= ш MISCHLLA RUnenelons are given in inches, 
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sequence in which the levers are raised and 
lowered during weaving, and partly by the 
color of the weft threads used in the shuttles. 
The number of shuttles needed is determined 
by the number of colors to be woven into 
the cloth. 

As the shuttles carry the weft threads 
through the shed, they are packed into the 
cloth as tightly as desired by the beater, 
(B, О, and E). This consists of а pivoted 
frame which carries the reed, a series of 
parallel steel wires mounted in their own 
frame. Rather than to attempt to construct 
a reed, you will find it simpler and more 
satisfactory to purchase one or more com- 
mercial ones. 

In weaving terminology, the dent of a 
reed is the number of wires per inch; a 
17-dent reed has 17 wires per inch. If you 
wish to weave a variety of patterns, it is 
desirable to have several reeds. A 17-dent 
reed and a 24-dent reed will do for a starter. 
When quite fine warp threads are used, it 


is possible to pass two through each dent of 
a 17-dent reed, thus giving 34 threads to 
the inch. The 24-dent reed, on the other 
hand, will permit use of medium-weight 
warp, while the 17-dent reed, threaded 
normally, will take fairly coarse yarn. 
Heddles, made of cotton carpet warp, are 
first waxed (beeswax is best, though paraf- 
fin can be used) and then tied with the aid 
of a jig. This is made by driving four ten- 
penny nails through properly spaced holes 
drilled in à board, and then cutting their 
points off. Since every heddle should be 
exactly alike, the nails must be perpen- 
dicular to the board and not too long, as 
otherwise they might bend when the heddles 
are tied. About 1,000 heddles will be needed, 
200 for each heddle frame. Tie them on the 
jig in groups of 25 and bind them with string 
until they are stripped on a heddle frame. 
The loom consists of four main parts: the 
cloth beam, with its supporting and arrest- 
ing parts (designated 1 in one drawing); 
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of finished cloth is visible at the left of the beater 


When one of the levers is raised, the pulley to which 
it is attached lowers one of the heddle frames beneath 


the warp even, 
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Some flat sticks or battens on the warp beam help keep 
while other sticks are tied to the rail 


The slots that the tongues of the heddle frames run in 
can be extended all the way up to the top if you prefer 
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the beater (2); the harness, which includes 
heddle frames, doupe springs, and the elevat- 
ing mechanism (3) ; and the warp beam, with 
its supporting and arresting parts (4). AI- 
though the construction is indicated in the 
drawings and the dimensions are given in 
the list of materials, certain particulars 
merit consideration. 

Use hard maple or similar wood in mak- 
ing the loom. Glue up а piece 23" by 34" 
for the base and into this cut six mortises 
for the uprights. Note that the warp beam 
and the cloth beam are mounted in almost 
exactly similar supports; the only differences 
are that the warp beam does not need the 
extra bracing rail, and that the rail on top 
is attached by screws rather than by 
mortise and tenon joints. 

A good way to make the beams (E and 
E-2) is to groove two pieces of maple to 
take the iron rod (Y), glue them together, 
and turn to 1%” diameter. Then drill two 
9/92" holes in the rod for the steel pins 
or nails which anchor the beam and tension 
lever to the rod. 

A length of canvas should be tacked 
securely to the cloth beam. Two sticks (О) 
and a cord lacing provide a means to attach 
the warp threads. When the warp is placed 
on its beam, a series of sticks is also laid 
on, as Shown in one photograph, in order 
to provide an even, regulated tension on 
each warp thread. Two other sticks are 
shown in the same photo and at S in a 
drawing; they are also helpful in feeding 
the warp properly. 

The beater consists of two stiles and two 
rails for holding the reed. Since it will 
frequently be necessary to change reeds, 
do not glue these parts together. Make 
certain that the heddle frames slide smooth- 
ly in their grooves. The tongues on the ends 
of the heddle sticks (I) must be trimmed 
to permit this, and the dowels (P) must be 
of an identical length and perfectly straight. 


GLOSSARY OF LOOM 


BEATER — The batten or frame, holding the reed, 
for driving the weft into the cloth. 


DENT— One of the fine wires composing the 
reed between which warp threads pass; also, 
the space between two such wires. 


DovPE SPRING—The spring used to return a 
raised heddle frame to position. 


HARNESS— The part of the loom which includes 
the heddles, heddle frames, and the mecha- 
nism for raising and lowering them. 


HeppLeE—One of a series of parallel doubled 
cords, tied with a small eye or loop in the 
center, through which a warp thread passes. 
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This view shows the loom from the cloth-beam 
end, The warp is in place and ready to weave 


Cut and bind the picture wire for the cables 
so that when the levers are down, each 
heddle frame is raised to exactly the same 
height. Attach a small stop to each pulley 
to keep the cable taut when а lever is raised. 
The metal brackets which support these 
pulleys should be just loose enough to per- 
mit the lever to be swung away from its 
latch when a frame is to be lowered. 


AND WEAVING TERMS 


HgppLE FramMeE—One of the open rectangular 
frames on which the heddles are located. 


REED— A series of parallel fine wires mounted 
in a frame and held in the beater for driving 
the weft into the cloth. 


SHep—The triangular passageway between 
groups of warp threads through which the 
shuttle passes. 


WanP— Threads which run longitudinally in 
the loom and in the cloth woven. 


Werr— Threads which run transversely in the 
loom and cloth, woven in with the shuttle. 
Sometimes called woof. 
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Sawdust from the blade 
of the coping saw falls 
into a sliding tray as 
the bedridden patient 
cuts scrolls in stock 
supported by a bench 
pin clamped in a vise. 
The vise can be attached 
anywhere along the 


bench. How the bench 


folds is shown below 
By 
FRANK 
HEGEMEYER 


BED WORKBENCH 


Can Be Constructed at Home to Put Craftwork 


Within Comfortable Reach of Convalescents 


ITH the aid of this simple bed 
I: MESS the tedium of recuper- 

ating from an illness can be greatly 
lightened for any patient whose hobby hap- 
pens to be craftwork. It is à sturdy bench 
intended especially for ailing hobbyists who 
fashion objects from plastics and other light 
materials, and for model builders. 

Designed so that it can be folded com- 
pactly and stored in a small space, the bench 
is constructed.mostly of standard $4" pine 
stock, and canbe made. throughout with 
hand tools. It сап be adapted to fit a bed of 
any size, but the dimensions in the drawing 
are for a bench to fit a bed with side rails 
41" apart and 81$" above the floor, 

As a starting point, cut the length of the 
bench top to conform with the width of the 
bed measured from the outside of its rails. 
Any deviation from the 41" dimension will 
affect the two rear sliding braces and their 
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slots, and these should be changed accord- 
ingly. Plates are nailed at each end of the 
underside of the top, and the legs are hinged 
to them, after which the back and side rails 
are nailed to the top. The top leg stretchers 
are also nailed in place, but the lower 
stretchers are doweled, as in the drawing. 
To the lower stretchers are attached swiv- 
el cleats that Swing. under the bed-rails to 


keep the bench from tipping. 


Closely woven cloth; 12" by 16", is tacked 


to the inside edges of the frame of the saw- 
‘dust tray, which is held in slides under 
the bench. One drawing gives dimensions 
for.a.wood vise that ean be attached any- 


where along the.bench, and another shows 
how to make а support for scroll sawing 
that есап be held in the vise. The vise, the 
sawing support, and the bench top are given 
a coat of linseed oil or clear varnish. The 
remainder can ‘be painted or stained. 
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Either round or square work can be held solidly 
in this light, conveniently adjustable wood vise 
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[ SHIPSHAPE HOME] 


Inspect for termites in basement posts, sills, and frames. 
Brush down cellar walls and ceiling, and paint or whitewash them. 


Clean inside woodwork and walls, and renew paint and paper where 
necessary. 


Clean screens. Brace corners, patch holes, and touch up paint. 


Examine the underside of the roof for leaks, and mark them for 
repair. 


Make temporary roof repairs where urgent as a precaution against 
spring rains. 


Repair, sharpen, and paint garden tools. 

Clean and repair garden trellises, arbors, and pool. 

Repair and straighten fences and gates to make ready for painting. 
Inspect tops of window and door frames for bad flashings. 
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Cloth tacked to the frame of the sliding sawdust 
tray forms an apron to keep litter off the bed 
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HOW TO DRILL ROUND WORK 


Single-Job and Production Methods of Locating Holes in a Pin 


RILLING a hole straight through а di- 

ameter of round stock can be made a 
simple job, but unless care and judgment are 
exercised, the hole is likely to run out on 
the far side at an angle. When a large num- 
ber of pins are to be drilled, it is economical 
to build a dril jig in which they can be 
placed. The drill is then accurately guided 
by hardened bushings. If only a few are to 


] This is a typical job—two 3/16" holes are to 

be drilled straight through a small steel pin 
without running off from the diameter. Tolerance 
on location and direction of the holes is 1/32" 


„ORIEL 2- A HOLES 
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be handled, each pin is laid out, prick- 
punched, center-punched, and then clamped 
on a V-block or a piece of wood for drilling. 

Both of these methods are described fully 
in a motion picture produced by the United 
States Office of Education and distributed 
by Castle Films, Inc. Important steps in the 
work are illustrated in the accompanying 
views taken from the film. 


9 With the pin whitewashed to show markings, a 

longitudinal line is scribed with а key-seat 
rule. Similar in cross section to a right-angled 
channel, the rule aligns itself with the pin axis 
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Cross lines are next drawn 6" from each end 
to intersect the longitudinal line. Set the 
combination square for 3%" and hold the face 
of the tongue firmly against the end of the pin 


5 Enlarge each prick mark with a center punch 

to make a depression big enough for starting 
the drill. Hold the center punch vertical, turn 
it until it centers, and then hit it a solid blow 


7 Set the stops of the drill-press spindle so 

that the drill will begin its travel |" above 
the pin ond end it just after it goes through; 
then lock the nuts to prevent damage to the tabie 


Mark these intersections with a small prick 
punch held vertical and tapped lightly with a 
hammer. Arrange the pin on the V-block so that 
the end being punched will have a solid bearing 


6 Clamp the pin rigidly in the V-block with the 

end overhanging enough to keep the drill from 
marring the block. Lock the drill-press table at 
a height where the drill will go through the pin 


8 Slide the V-block on the table to center the 

work ond hold it by hand. Advance the drill 
by hand, hold it in the punch mark a moment, and 
retract it to inspect for accuracy (CONTINUED) 
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9 Repeat this until you are sure the drill has 

no tendency to run to the side. Use cutting 
fluid when drilling, squirting it into the hole 
each time the drill is withdrawn to remove chips 


11 After drilling each hole, clean the bottom 
of the V-block and brush the chips from the 
table. Unless the block is level, the drill will 


run off and the hole will not be a true diameter 


13 To assure accurocy in drilling, the jig must 
| be cleaned inside and out and the pin itself 
P must be free of dirt, chips, and burrs; otherwise 

the work will not set squarely on the drill table 


10 Relax pressure on the drill as soon as it 


breaks through the pin. Further advancing 


should be done with care to keep the flutes of 
the drill from snagging on the burrs and breaking 


12 If the job calls for a large number of pins, 

tedious laying out can be avoided by use of 
a jig fitted with hardened bushings to guide the 
drill at the points where holes are to be made 


14 The bushings will hold the drill true both 

in starting and in drilling, but the drill 
shculd be retracted occasionally to free the hole 
of chips. Squirt cutting fluid in at these times 


| 
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CLEANING COUNTERBORED HOLES can 
be done quickly with the aid of several tube 
brushes and a small motor. Brushes of the 
type shown have twisted wire handles and 
sell for а, few cents. An adapter is made by 
drilling one end of a short piece of brass rod 
to fit the motor shaft and the other to ac- 


A CUTTING-FLUID SPLASH SHIELD made from a tin 
can and other odds and ends will prevent spattering 
of the coolant by spiral chips thrown off during opera- 
tion of a drill press. Cut the top and bottom from 
the can, and cut a slot to permit insertion of the 


cutting-fluid tube. A 1" wide 
rectangular opening, made 
near one end and covered 
with a piece of celluloid, will 
form a window through 
which the lower part of the 
drill bit will be visible. Nail 
the can to a hardwood block, 
slotted and fitted with a 
thumbscrew. This block is 
vertically adjustable on a 
flat steel bar that is bolt- 
ed at the top of the drill- 
press head.—W. E. B. 


BROKEN FEELER GAUGES, almost certain 
to be lost if allowed to remain loose in a 
tool drawer or chest, may be salvaged for 
re-use if they are fitted with individual 
handles. Plastic, fiber, composition board, 
or wood, cut to the shape shown and slotted 
with a fine saw, will serve satisfactorily. If 
the thickness of the broken gauge isn't 
readily legible, be sure to mark it clearly 
on the handle.—LOUIS FILAS. 


SUBSTITUTES FOR STAIR TREADS of the steel 
type once turned out in quantity but now hard 
to obtain can readily be fabricated from ordi- 
nary metal lath. This material is spot-welded to 
flat stock, resulting in a firm, nonslip tread, such 
as that shown at the right. The treads are suit- 
able for use on vehicle running boards, on fire- 
escape stairs, on shop and office-building stair- 
ways, and in other places where a secure footing 


is desired.—BRUCE MACINTOSH. 
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commodate the shank of the brush. For best 
results, cut the brush handle off to leave 
a 15" shank. Use small setscrews to lock 
the adapter to both the shaft and brush. 
The speed of the motor should not be so 
great as to cause the brush to whip to the 
side and bend.—W,. E. B. 
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WIND FRICTION TAPE 
AROUND WIRE 


Taping a tight-fitting electric 
plug, as shown above, will allow 
it to be pulled from an outlet 
without undue strain on the cord 


For an indoor clothesline that can be erected and taken 
down quickly, fit two wooden rods with screw eyes and tie 
the rods to eyes in the walls. Reeve the line through the 
other eyes and secure it with easily untied becket knots 
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SMALL 
SQUARE OF 
CARDBOARD 


Shelf paper cannot be cut by the 
sharp heads of carpet tacks if 
small squares of cardboard are 
used cs washers to seat the tacks 


MELTED 
PARAFFIN 


Pen points will not be scattered 
around a desk drawer if they are 
inserted in the folded butt end 
of an empty paper-match holder 
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THUMBTACKS 


Thumbtacks in each of the lower corners 
at the back of a picture frame provide 
an air space between frame and wall, and 
keep a dust line from marking the latter 


Melted paraffin, applied with a cloth and 
rubbed in a thin film over the insides of 
breadboxes, wastebaskets, and other metal 
receptacles, will keep them from rusting 
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This folding table top will double the capacity 
of a bridge table to be used for other games. It 
may be made of plywood, or a handsome job may 
be turned out with a fine veneer. L-cleats that fit 
around two table corners hold the top in place 


SHORT LENGTH OF 
HACKSAW BLADE 


The broken blade of a knife can be replaced with 
an end of a hacksaw blade, useful for many jobs 
around the house. Punch out the pin of the old 
blade and insert the saw between thin washers to 
take up slack; then rivet the pin back in place 


To speed up the work 
when driving a number 
of screw hooks, put a 
screw eye in the chuck 
of a hand drill, using 
the drill as a wrench 
with the eye engaging 
the hook. Reverse the 

rocess and employ a 
honk in the chuck when 
eyes are being driven 
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CARDBOARD 


Smokers who prefer pipes with threaded stems can 
use a bit of cardboard to true up the stems when 
they tighten to a position in which they are at the 
wrong angle to the bowl. Slip on one or more card- 
board shims, tighten, and trim them all around 


TO 
IIlO-VOLT 
OUTLET 


TRANSFORMER 


WIRING PLAN 


Any clock can be wired to give a dependable alarm. Use dry cells or a doorbell transformer, 
nof a toy transformer. Insulate all parts from the clock with tape. Contacts on the 
clock face are L-shaped strips of brass, attached with tape, and humped so that the hands 
will just slide over them. That for the minute hand is outside the sweep of the hour hand 
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CHECKING AND ADJUSTING 


SEED DRILLS 


PREVENTIVE MAINTENANCE GUARDS AGAINST 
WASTE AND ASSURES WELL-PLANTED ACRES 


By E. W. LEHMANN 


Head of Department, Agricultural Engineering, 
University of Illinois 


ROBABLY no farm machine will give 

greater returns in the way of long life 
and satisfactory operation than will grain 
and grass-seed drils when they get a rea- 
sonable amount of attention at the begin- 
ning and end of each season. Such preven- 
tive maintenance, carried even to the point 
of using just the right grades of grease and 
oil, may protect many an acre from hap- 
hazard seeding, and is sure in any event to 
recompense the farmer liberally for the 
thought and time devoted to it. Reduced 
yields because of poor stands and poor spac- 
ing are bound to result from drills operated 
inefficiently just as surely as they do from 
old-fashioned hand sowing. 

The chief parts of a drill are the seed box, 
the feed cup and feeding device, the seed 
tube and boot, the furrow opener, the cover- 
ing devices, and the supporting frame, which 
is mounted on two wheels and has a hitch 
for horses or a tractor. Feeding devices are 
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SEED BOX 


located at the bottom of the seed box and, 
together with seed tubes, seed boots, and fur- 
row openers, they are spaced either 6", 7”, 
8", or 10" apart in grain drills. Drills for 
planting clover and grass seed have feed 
cups and furrow openers spaced 4" apart. 
By operating only every fourth feed cup, a 
1" drill can be used for drilling soybeans in 
rows 28" apart, and in the same manner an 
8" drill can be employed for putting in rows 
spaced at 32". Many grain drills are 
equipped with attachments for drilling grass 
seed and fertilizer. 

Two principal types of forced-feed devices 
are the fluted-cylinder feed cup, with which 
the rate of planting can be varied by expos- 
ing more or less of the cylinder to the seed, 
and the double-run, ribbed-center feed wheel. 
The speed of the latter can be controlled so 
as to regulate the rate of planting. Опе side 
of such a feed wheel is for small seeds and 
the other for large ones. This type of feed 
is held better by many farmers for drilling 
soybeans, peas, and beans than the fluted 
cylinder, while the cylinder is often pre- 
ferred for small grain such as wheat, oats, 
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and barley. Furrow openers on drills are in 
the form of a shovel, of a curved runner 
opener like those on corn planters, or of 
single or double disks. 

Grease, oil, and kerosene are all used in 
lubrication, each for a specific part. Late- 
model drills are equipped with hydraulic- 
lubrication fittings on axle bearings, counter- 
shaft hangers, and disk bearings. Only a 
grease gun is good for these. Machine oil 
is needed for the sprocket bear- 
ings and lifting levers, and 
kerosene for the feed cups. 

Examine the chain tighten- 
ers and, if the drill has not 
been used for some time, be 
sure there are no obstructions 
in the feed cups. See that all 
parts are running freely before 
filling the seed box and taking 
the drill to the field. 

To assure a uniform depth 
of planting, with proper cover- 
age of the seed, adjustment is 
made either on the lift lever or 
on the pressure-adjusting lev- 
er. On hand-lift drills this ad- 
justment is ordinarily obtained 
with the lift lever, while on 
power-lift drills the adjustment 
for depth is made by means of 
the pressure-adjusting lever. 

Should the feed-regulating 
lever be out of adjustment, the 
rate of planting can be defi- 
nitely established only by a 
test. After making an adjust- 
ment calculated to sow the 
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Forced seeding is done with 
double-run wheels, like the 
one above, or fluted rolls, 
below, mounted in a single 
row. The rate is adjustable 
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actor or horses, this typical grain drill sows a field evenly and produces a good stand 


desired amount of seed per acre, the accur- 
acy of the adjustment can be checked by 
the following method. 

First, determine the number of revolu- 
tions a drive wheel will make in the planting 
of an acre. The number is dependent on the 
diameter of the wheel and the width of the 
drill. For example, the 36" wheels of a 10' 
drill will make 460 revolutions in the plant- 
ing of an acre, or 115 for one fourth of an 
acre. On a drill of the same 
width, 50" wheels will make 
but 330 revolutions per acre, or 
8215 for a quarter acre. 

Second, decide upon the rate 
of planting in pounds or pecks 
per acre. This consideration is 
usually pretty well established 
locally for each crop. Then, if 
45 lb. of oats are to be planted 
per acre, you will know that 
1114 lb. should pass through 
the feed spouts with every 115 
turns of а 36" drive wheel, 
while the same rate of planting 
should result from only 8214 
of a 50” wheel. With this data, 
. а conclusive test is easy to 
. make. 

Jack up the drill so the drive 
wheels are free. Place the oats 
in the seed box and set the 
feed-regulating device at the 
planting rate of 45 lb., or six 
pecks, per acre. Set the sur- 
veyor or land measure at zero. 
Use paper bags to collect the 
grain from each seed tube sep- 
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arately, and revolve the drive wheel the 
number of turns required for the test. Then 
note if the same amount of seed is deposited 
in each bag, and also if the total amount in 
all the bags is sufficient to plant an acre at 
the rate desired. Some drills are equipped 
with a divided feed shaft, and on these each 
half of the drill should be tested separately. 

If too much seed passes through the drill, 
the feeding mechanism should be reset ac- 
cordingly. If the amount discharged by the 
seed tubes is not uniform, the tubes may 
either need adjustment or be badly worn. 
Sometimes when too little seed is dis- 
charged, the feed cups or tubes are plugged 
up, and the remedy is obvious. 

As with other machinery, the first step in 
overhauling a drill is a thorough cleaning of 
all parts. Certain fertilizers may be injuri- 
ous to the metal of drills having fertilizer 
attachments. Never store a drill without 
thoroughly cleaning out all fertilizer. 

Support the dril on carpenters' horses 
and turn the drive wheel to see if the feed 
shaft and all other parts turn freely. Re- 
move the wheels from the main axle, check 


the drive pawls and springs for looseness, 
and observe the condition of the bearings. 
Take out the seed tubes, and clean and oil 
the feed cup with a light oil or kerosene. 
Replace worn chains and sprockets. Raise 
the furrow openers and test each for loose- 
ness at the points of connection. Uneven- 
ness in seeding can be avoided by keeping 
furrow-opener connections tight. 

Install new pressure springs if the old are 
weak or broken. Also adjust the balance 
springs on the lifting lever so as to help 
support the furrow openers when they are 
in the “ир” position, as well as to press 
down on them when they are in the “down” 
position. Remove the disk openers, and clean 
and lubricate the bearings, replacing worn 
ones. Adjust the scrapers so that they con- 
form to the disk surfaces. The right kinds 
of grease and oil are essential. Use only 
grades that are recommended by the imple- 
ment manufacturers. 

It is well also to repaint painted surfaces 
of any implement when a repair job has 
been completed. This adds greatly to the 
life of the metal by preventing rust. 


Portable Grain Elevator Built from Parts of Old Combine 


TAKING the two elevator 
chains and the buckets from 
a secondhand combine thresh- 
ing machine, Keith Rhodes, 
of East Garland, Utah, fast- 
ened them into a long con 
tinuous chain for use in this 
wheat elevator constructed 
mostly of ordinary lumber. 
Scrap pieces of plywood form 
the elevator-shaft housing, 
and the whole unit is light 
enough to be moved by truck. 
It is employed in hoisting 
loose grain into a granary, 
truck, or box car. 

Grain is dumped into a 30” 
by 56” receiving bin, scooped 
up into buckets when the elevator chain is 
set in motion, and poured out at the top 
of the 14’ high shaft. Power is supplied by 
a small motor mounted on the shelf near 
the drive wheel. This wheel is in turn con- 
nected by chain drive to a second wheel 
at the base of the elevator chain, as shown 
in the drawing. 

The elevator will handle wheat at the 
rate of six bushels a minute when oper- 
ated by only a %-hp. motor, but it will 
work at a faster rate with the substitution 
of a larger motor unit. Its total cost to 
Mr. Rhodes, in addition to labor, which he 
supplied himself, was $25, of which $15 
was the purchase price of the old combine. 
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Pointers on Servicing 


GAS WATER HEATERS 


By John Modroch 


ERIODIC attention to your gas water 

heater will pay you dividends in economy, 
efüciency of operation, and safety. Shown 
in Fig. 1 are the main parts common to most 
types of automatic heaters. 

Keep the hot water clean by draining the 
tank every month, as in Fig 2; this will 
keep heat-resisting rust from forming on 
the bottom and thus will be a factor in sav- 
ing fuel. Keep the burner wiped free from 
dust and from any moisture that condenses 
in the flue and drips down (Fig. 3). 

Use a darning needle to clean clogged 
burner jets, as shown in Fig. 5. Carbon de- 
posited on the tips of the pilot and safety- 
valve tubes (Fig. 7) is likely to choke off 
the pilot flame and impair the safety valve. 
Don't let it accumulate. The flue baffle (Fig. 
6) should be cleaned regularly to insure 
free passage for the hot gases. In an auto- 
matic heater the baffle can be lifted out for 
cleaning after removing the vent pipe and 
draft diverter. Use a brush to reach in and 
clean the coils of other types of heaters, as 
in the smaller drawing of Fig. 6. 

Water temperature is controlled by a 
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thermostatic valve (Figs. 2 and 4) that 
automatically opens and closes the gas line. 
The valve can be adjusted by a lever, and a 
setting of 120 deg. is about right for average 
requirements. Burning continuously, the 
function of the pilot flame (Figs. 4 and 7) 
is to light the burner and to hold the pilot 
safety valve open by keeping its tube ex- 
tended. If the pilot flame goes out, the tube 
contracts and closes the valve, thus cutting 
off the flow of gas to the burner. These 
safety valves are actuated mechanically or 
electromagnetically, depending upon the type 
of gas for which a burner is designed. These 
controls are complex, and it is advisable to 
call your gas company to service them. 

To adjust the air supply to a burner (Fig. 
5), close the shutter of the air inlet until 
the flame becomes yellow. 'Then slowly open 
the shutter until the flame jets turn pale 
blue and have very small yellow tips. The 
greatest heat is obtained from а quiet 
flame with the colors blending. 

Other adjustments of gas water heaters 
are set at the factory and should be changed 
only by an experienced service man. 
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By HERBERT BAST 


OT only a new lease on life but 
N also more beauty than ever 
| can be given to old wicker- 
work chairs that have had their 
withes worn loose or even torn from 
their frames. Regardless of the 
shape, style, or Size of decrepit 
wicker furniture, upholstering will 
return it to an attractive and useful 
condition. 

The old wicker chair in the photo 
had become so dilapidated that it had 
long been discarded. Its frame, how- 
ever, had no broken structural parts, 
and a few angle irons fastened in 
the loose corners compensated for 
loss of stiffness normally supplied by 
the withes. All of these wickers that 
might hinder upholstering were then 
stripped from the frame. Withes 
that were still firm enough to add 
strength were left in place where 
convenient, as shown in one photo. 

If the seat of such a chair has a 
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A ] Loose or broken withes are removed from the _ 2 Muslin, a layer of cotton felt, and denim 
“® wicker chair, and only those that wil not _ cover the springs, and a stuffed roll is 
interfere with upholstering are left, such as tacked at the front edge. Burlap is stretched 
the ones shown. Seat springs are then retied over back and arms, and then marked for folds 
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For Your Home Lab.... 
ompound 
Microscope 


CAN BE BUILT WITHOUT 
A LATHE OR COSTLY LENSES 
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surface at the upper end.of the arm is at 
ITH simple lenses costing a few cents right angles to the notch on which Ње ў 
each, some scrap materials, and hand will be mounted. Bore holes through the up- 
tools, you can construct a compound micro- right and arm to receive a !4"-20 bolt 
scope which can be valuable in workshop, equipped with two washers and a wing nut 
laboratory, and home. Magnification may ог knurled knob for clamping the arm at the 
run into hundreds of diameters; but the desired angle. 
most useful range is, in many cases, below Stage: A 4" by 4" piece of !4" composi- 
the 100-X mark. The instrument has such tion board forms the stage. Two counter- 
features as а substage mirror, color-filler sunk wood screws secure it to the wooden 
holder, aperture strip, tilting stand, and arm. Two springy metal clips are bolted to 
both coarse and fine-focusing provision. the stage for holding 1" by 3" slides. 
Stand: The base, arm, and upright are On the underside of the stage fasten two 


Critically sharp focusing of the microscope is achieved with the vernier device shown at the left and center below. 
The lens tube is slid within its sleeve to a rough focus, after which fine adjustment is obtained with the screw and 
lever action. At the right is the substage mirror mounting, consisting of a short rod hinged to the back of the mirror 


parallel, grooved wooden pieces in which 
slide two strips cut from tin plate or card- 
board. One strip has three or four holes 
ranging in size from about 1/16" to 15”. 
This varies the amount of light passing 
through the specimen, and thus controls 
somewhat the contrast and sharpness of the 
visual image. The second strip has three 
holes 55” or 34" in diameter over which are 
mounted pieces of colored gelatin, cellulose 
film, or glass held in place with household 
cement. A useful assortment consists of red, 
blue, and green color filters, all of medium 
density. 

Mirror: Obtain a handbag mirror about 
2" in diameter. Slot one end of a 1,” metal 
rod and force into the slot one leaf of a small 
butt hinge. Secure the hinge with two small 
rivets, or by soldering, and trim off excess 
portions of the hinge leaf. Cement or solder 
the other leaf to the back of the mirror. 
The rod is inserted in a hole bored near the 
lower end of the wooden arm, allowing the 
mirror to be tilted in two planes for adjust- 
ment. 

Lens Tube and Mounting: Any metal, 
plastic, fiber, or cardboard tube of about 
15/16" inside diameter and 7" long may be 
used for the lens tube. Other diameters will 
‘do, but this one will accommodate standard 
eyepieces. Give the inside a coat of non-re- 
fiecting black paint. 

The tube slides in a sleeve made by fas- 
tening, with very small wood screws, a band 
of thin sheet metal 255" wide to a hardwood 
block having one surface curved to fit the 
tube. By adjusting the screws, you can vary 
the tension exerted by the band. The tube 
must slide for rough focusing, yet must fit 
snugly enough to remain in position. 

Fine-Adjustment Mechanism: A metal 
plate riveted to the concave wooden block is 
held in position by two L-shaped guides 
screwed to the flat upper side of the wooden 
arm. A bent lever fits in а hole at the lower 
end of this plate, where it projects below the 


arm. An 8-32 machine bolt passes through 
a hole near the other end of the lever and 
Screws into a threaded hole through the 


агт. The upper end of this bolt is equipped 


with a knurled knob taken from an old radio. 
Between lever and arm, and encircling the 
bolt, is а, stiff coil spring. When the knob is 
turned, the bolt head moves up or down, 
causing the lever, pivoting against a wood 
screw, to move the lens-tube block up or 
down. Total movement need be no more 
than 1.16", although greater travel will do 
no harm. 

Objective Lens: The lens at the lower end 
of the tube, the objective, produces the ini- 
tial magnification. It should be of small di- 
ameter, less than 15”, and of a focal length 
less than 2”. The shorter the focal length, 
the greater the magnifying power. 

For your first objective, cut off a 95," 
length of wooden spool. With a drill bit, en- 
large the hole in the flanged end to the di- 
ameter of the lens to be mounted, for a 
depth about equal to the lens thickness. 
Paint the hole а nonreflecting black. Whit- 
tle down or build up with paper the outside 
spool diameter to produce a tight fit in the 
microscope tube. Clean the lens and place 
it in its recess, running a little cement or 
lacquer around the edge. Over the other end 
of the spool hole mount a diaphragm, a piece 
of opaque paper having a hole about 3/32" 
to 1/8" in diameter punched in it. 'This dia- 
phragm in part governs image sharpness, 
so experiment with various hole sizes. 

To obtain greater magnification without 
unduly increasing aberrations, combine two 
or three lenses in the objective as shown. 
Mount them so that their surfaces are sepa- 
rated about 1/16", and with about !5" sepa- 
rating the diaphragm and nearest lens 
surface. 

Eyepiece or Ocular: The Huygenian eye- 
piece at the upper end of the tube magnifies 
the image formed by the objective. It is 
constructed according to the following two 


Aperture and color-filter strips, shown at the left, slide in slotted ways on the underside of the stage. A section 
of a common spool, center, serves as a cell to hold the objective lens, which is cemented inside its drilled recess. 
At the other end of the spool, below right, a paper-disk diaphragm is glued on to add to the sharpness of the image 
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conditions: First, the focal 
length of the eye or upper lens 
should be about one third that of 
the field lens, the one toward the 
objective. Secondly, the distance 
between the lenses should be half 
their total focal lengths. 

Two spools that fit easily in 
the tube are used to make the 
eyepiece. Enlarge one hole to 
about 3$" diameter, bore a re- 
cess for the eye lens, and cut the 
spool to the exact focal length of 
the eye lens. Leave the flanged 
portion on the lens end of the 
spool. Remove the flange from 
both ends of the second spool, 
enlarge its hole to almost 34”, 
and make a recess in one end for 
the field lens. Cut this spool so 
that when the two are put to- 
gether, the lenses will be sepa- 
rated by half the sum of their 
focal lengths. Blacken all inte- 
rior surfaces and, using gummed 
paper, bind the spools together 
end-to-end, lens recesses out- 
ward, and cement in the lenses. 

Chipped-edge lenses, obtain- 
able at low cost, are used in the 
microscope illustrated. The eye 
lens has a focal length of 26 
mm. and the field lens a focal 
length of 68 mm., giving an eye- 
piece magnification of about 7 X. 


With a 36-mm. objective and a CENTER-LINE OF 
7" lens tube, the total magnifi- LENS d 
cation is about 30 diameters. 


Greater magnification can be ob- 
tained by using an objective with 
а, shorter focal length. Do not 
forget, however, that image 


clarity is reduced as magnifica- LOWER. JLEAF RIVETÉD ` 
tion is increased, and that com- ep yere ae 


paratively low powers are often 
the most revealing. 
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The eyepiece is composed of two lenses 
set in opposite ends of two spools. The 
unit is held together with gummed tape 
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HOW TO CLEAN A BLOWTORCH 
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Cleaning improves operation of Empty the tank every few months Removethe needlevalveandhold 
atorch.Checkpumpaction.Draw and rinse out the sediment with the orifice to a light. A worn 
in oil to lubricate the leather new gas. Do this out of doors burner may need factory service 


| 


Support the burner with a block, With a length of pipe inserted Take out the feed pipe and wick 
tap the cleanout plugs, and then in the nozzle, next unscrew the assembly, but do not attempt to 
remove them with a screwdriver burner assembly from the tank unscrew the fixed burner nipple 


Clean fuel passages with wire or 
hand-rotated drills of the right 
size. Never use metal to pick a 
needle opening; tap, as below, 
with wood to dislodge the carbon 


Wash the burner with gasoline; Twist the wick before pushing it 
then rub laundry soap into the backthrough the feed-pipe hole. 


| threads of all parts to prevent These suggestions are taken from 
| leaks when they are reassembled a Turner Brass Works publication 
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Signposts ol the Sea 


Both electricity and acetylene gas are 
utilized to operate buoy lights. When acety- 
lene is used, large tanks of gas under pres- 
sures as high as 14 atmospheres are placed 
in special receptacles in the body of the 
buoy. A tiny light burns constantly, al- 
though this is invisible to the navigator. .A 
clockwork mechanism causes gas to be fed 
into the burning chamber in short puffs, 
Here it is set off by the pilot light, the 
mechanism being so adjusted as to provide 
the predetermined quick or slow or inter- 
rupted flashes. The flame itself is small— 
less than an inch in length, but it is magni- 
fied and concentrated by the lenses which 
surround it so that it shines with great 
brilliance over a considerable area of sea. 

When electricity is used, a special mecha- 
nism in the buoy automatically replaces 
burnt-out bulbs. Whenever the circuit can- 
not be completed because of bulb failure, 
the device instantly makes a partial revolu- 
tion, bringing a new bulb into contact. 

With such devices, it is possible for buoys 
to remain unattended for many months— 
sometimes for as long as a year. In war- 
time, however, buoys are exposed to hazards 
from drifting mines, debris, and derelicts, 
and from the impact of ships guided by 
navigators in unfamiliar harbors. To meet 
these added hazards, the Coast Guard has 
had to multiply its buoy inspection and 
servicing trips. 

It has also developed many special buoys. 
One of these is a can or nun buoy topped 
with a specially designed prismatic reflect- 
ing paper. At night this buoy cannot be 
seen, since it casts no light of its own. 
An enemy ship or submarine trying to make 
its way into а harbor would have to dis- 
close its own position before it could find 
such a buoy. However, a ship on a legiti- 
mate mission can quickly locate these de- 
vices by sweeping the sea with even a small 
flashlight, for the reflecting paper picks up 
any light that strikes its surface. 

Frequently, war conditions have required 
the redesigning of standard types of buoys. 
For instance, buoys used to support sub- 
marine nets are sometimes drawn far out of 
plumb by the tug of the net itself. If 
equipped with standard light mechanisms, 
such buoys would cast their light at an 
angle invisible from the channel. To over- 
come this difficulty, special tripods have 
been developed which hold the lights in a 
suitable horizontal position despite the dis- 
torted tilt of the base buoy. 

Lightships and lighthouses are designed 
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to support a light at great height above 
the sea. They usually are placed at en- 
trances to harbors, or at isolated danger 
points from which it is necessary to warn 
mariners away. 

Today, most lighthouses also house fog 
signals—bells, whistles, or horns—and radio- 
beacon equipment. War has brought an end 
to the traditional loneliness of the light- 
house keeper, for now most lighthouses have 
augmented staffs operating the special equip- 
ment essential in wartime for detection and 
recognition of incoming vessels. 

Lighthouse signals have their own char- 
acteristics, just as do those of buoys. Some 
show a continuous, steady light. Others flash 
at regular intervals. Still others flare up 
at intervals with flashes of greater brilliance 
than their continuous light. Sometimes an 
alternation of colors is used. 

All these differences aid the mariner in 
recognizing the light which marks his land- 
fall. Once he has identified the light, а 
reference to his charts will give him his 
position within a few yards. 
` The flashing lights of lighthouses are 
produced in several ways. In some cases 
the flashes result from the rotation of lenses 
in which various flash panels are incorpo- 
rated. In large lighthouses, where electricity 
is the illuminant, timing devices interrupt 
the flow of current or conceal the light 
source at definite intervals. 

In minor lights, where acetylene gas is 
used, the flashes are produced by interrupt- 
ing the flow of gas with a bellows-like de- 
vice, each small charge of gas being ignited 
by à constantly burning, nonluminous pilot 
flame. 

To service lighthouses, lightships, and 
buoys, the Coast Guard operates large fleets 
of tenders and cutters— sturdy little ships 
capable of carrying heavy buoys on their 
decks and equipped with derricks which 
can lift the full weight of & buoy, its long 
anchor chain, and its anchor. These vessels 
are specially designed to navigate in shallow 
waters and close to dangerous underwater 
obstructions. 'Their sturdy hulls can with- 
stand battering contact with the stone or 
steel walls of lighthouse structures, under 
the roughest conditions of sea. Frequently, 
they must go far out to rescue buoys which 
have been cast free from their anchors by 
collision or storm. For such buoys—their 
lights still flashing—might serve as false 
beacons when once they leave their moor- 
ings and cause the wreck of the very ships 
they were designed to save. 
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Collin Tacks юг the Axis 


seconds after being taken from the sodium 
nitrate solution, the rivets must be quenched 
in a cold-water bath. This “freezes” the 
copper-aluminum throughout each rivet. 

Rivets made from the 17S alloy are now 
put in a centrifuge, a machine that whirls 
them at 1,800 r.p.m., driving all moisture 
from their surfaces. Then they are prompt- 
ly placed in large refrigerators, where in a 
few minutes they are chilled to 10 degrees 
below zero F. This treatment arrests their 
hardening. 

The 17S rivets must be driven within 30 
minutes after being removed from cold 
storage. To insure this, the frozen rivets are 
packed in two-ounce cellophane bags and 
kept in refrigerators until they are needed. 
Then they are delivered in mobile refrig- 
erators, tricycle affairs pedaled by girls, to 
distribution stations and handed to riveters 
two or three bags at a time. No riveter 
needs to walk more than 40 feet for his 
supplies. 

Delivery of the rivets in the tricycle re- 
frigerators has effected large savings at 
the Consolidated Vultee factory. Formerly, 
workers handling large numbers of rivets 
dropped half of them on the floor. Now 
scarcely one in 10 is mishandled. 

Once driven, the chilled rivets harden in 


Aircraft Instruments 


mometers are used to check the tempera- 
tures of the oil, radiator coolant, cylinder 
heads, magnetos, and carburetor air. A 
"free-air" thermometer warns of the prob- 
ability of icing conditions. (This, however, 
is not considered an engine instrument.) 
These temperature tellers are actuated 
either by vapor pressure or by electrical 
power. 

The manifold-pressure gauge and exhaust 
analyzer indicate the “breathing” of the 
engine. The former measures the pressure, 
or “boost,” of the fuel-air mixture in the in- 
take manifold as it comes from the super- 
charger. The analyzer tells the ratio of 
fuel to air within the cylinders by revealing 
the chemical composition of the exhausted 
gases. 

The general use of radio for communica- 
tion and guidance has added immeasurably 
to the information furnished the pilot by the 
instruments mentioned. The radio instru- 
ments, as well as certain avigational instru- 
ments like the drift indicator. are subjects 
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the plane's structure, swelling to fil the 
holes into which they have been pounded. 
There is no danger of a riveter's mistaking 
a chilled rivet for an А1785 rivet, which by- 
passes the freezer and is allowed to harden 
on shelves for three days at room tempera- 
ture. То distinguish the two types, the 
A17S is dipped in yellow-green dye. 

The internal structure of the rivets under- 
goes a radical change during the quenching, 
heat treatment, and aging. The polished 
cross section of a raw rivet viewed under a 
glass that magnifies it 200 diameters looks 
like a desert waste dotted by small shrubs 
casting shadows. Quenching the rivets after 
their heat treatment brings the grain 
structure into partial relief. After aging, 
the grains stand out sharply, like counties 
on a state map-——or like enemy countries 
over which Allied bombers and fighters 
spread destruction with the aid of the modest 
rivet. —A NDREW R. BOONE. 


Subscribers in the armed services 
who notify us of change of address 


are requested to give us the key 
symbols appearing on the wrapper 
in which the magazine is received. 


(Continued from page 123) 


for complete articles in themselves and can- 
not be included in this discussion. 

The production of instruments of all kinds 
was once one of the most serious bottlenecks 
in our plane program because of problems 
peculiar to their manufacture, and because 
only а few companies manufactured instru- 
ments. This obstacle, like others, has now 
been overcome. We are turning them out 
in quantity and their performance shows 
that they are better than ever. 

That is saying a lot. American aircraft 
instruments have always been the finest in 
the world, and the performance of our 
planes and pilots— civil and military—testi- 
fies to the genius of their designers both on 
the battle-fronts and on the home front. 


Acknowledgment is given to the follow- 
ing manufacturers for their co-operation: 
Eclipse-Pioneer Division of Bendix Aviation 
Corporation, U. S. Gauge Co., The Lewis 
Engineering Co., and the Sperry Gyroscope 
Company. 
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'EEMS A LONG TIME, doesn’t it, since Jim 

and chaps like him used to sit around and 

brag about how they made the other fellow 
eat their dust? 


To hear them talk, a couple of hundred miles 
in less than a couple of hundred minutes was 
just ordinary going! 


That sort of conversation is out of fashion now. 
So is that sort of driving — and for mighty 
good reasons. 

Fast driving is plenty tough on tires—a«zd tire 
wear is one of tbe deadliest enemies we have to 
face on the home front. 


There’s only one safe plan to followif youownacar 
today: Figure that your present tires are going to 
have to last you for the duration (and perhaps for 
some time beyond)—and treat them accordingly. 


There may be enough replacement tires for non- 
military uses before the war is over. There may 
be synthetic tires of such quality and-in such 


numbers that they will offset the lack of 
natural rubber. 


But don't count on it. If you do, you may have 
to lay up your car. You don’t want that to happen 
and neither does Uncle Sam, because those of us 
here at home must help to fight this war with our 
cars as well as with our sweat and our dollars. 
One of the major battles we are engaged in is 
the Battle of Rubber. Yoz can help to win it! 


* * * 


REMEMBER WHEN ibere were new tires for 
sale on almost every corner, and at almost any 
price you wanted to pay? But then, as now, it 
was the INDEPENDENT tire dealer upon whom 
you could most surely depend for quality and 
fair dealing, and for interested, personal service. 
We at Seiberling believe in the future of the 
American brand of independence and of the 
independent American business man. That's why 
Setberling Tires always have been and will con- 
tinue to be sold by INDEPENDENT dealers only. 


Wartime manufacturers of Bullet-Sealed Tubes and Military Tires for our armed forces • Bullet-Sealing Gasoline 
Tanks • Rubber Floats, Boats and Pontons • Rubber Parts for Gas Masks, Airplanes and Tanks. A 
Tires and Tubes for passenger cars and trucks * Sealed Air Tubes * Rubber Heels, Soles and Mechanical Goods. 
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SUMMER STARTING IN WINTER WEATHER 


© Casite has eliminated cold-weather 
starting trouble for over a million car 
owners. It will do the same for you. 
Added to the crankcase, it keeps oil free-flowing, 
enables motors to start faster, with less battery drain 
even in sub-zero weather. 

Casite improves motor efficiency in other ways, too. 
It cleans out power-destroying, fuel-wasting sludge 
deposits, retards the formation of engine varnish, 
frees sticking valves and rings, and gives better 
and smoother performance all the year around. 

Save your battery! Save your motor! Get Casite 
today from your car dealer, service station, or garage. 


Remember... CASITE GUARANTEES 


That any motor capable of being started in a warm room will 
start in the coldest weather when Casite is added to crankcase. 
Add Casite according to instructions. If your car fails to start, 
you get double your money back by filling out guarantee cer- 
tificate and mailing to The Casite Corporation, Hastings, Michi- 
gan. Maximum refund is $1.30 per pint, which is twice nationally 
advertised price of Casite. 


THE CASITE CORPORATION * HASTINGS, MICHIGAN 


Е Ж CLEANS OUT MOTORS / ^, 
1:55 KEEPS MOTORS CLEAN /,,,’° 8^» 
or Bong, 
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Climb into the Cockpit! 


after the take-off you have sufficient alti- 
tude to switch tanks from “Main” to “Aux- 
iliary" with the tank-selector handle. It's 
smart to burn the gas in the small tanks 
first, so that you will have your central 
supply untouched until last. Also, since you 
know exactly the capacity of the small 
tanks and since they burn up relatively 
early in the flight, you can use them to esti- 
mate accurately fuel consumption per hour. 
As you switch tanks, you nose down slight- 
ly and hit the wobble pump a few times to 
pressure the gas from the new tank into 
the lines. The engine sings on beautifully. 
It always seems to hit better at night. 

Back and forth you sweep, looking for 
that telltale swirl of waters marking the 
track of a ship. Up the coast, out to sea in 
a great curve, back to shore. Half an hour 
passes. 

You flip the radio switch from “ICS” to 
“Transmit,” give it a few seconds to warm 
up the extra tubes, and then a call to the 
base radio station. You report: “Negative. 
Negative." (You have sighted nothing.) 

The base answers with a repeat of your 
"Negative," and you go back to “ICS.” 

Time starts to crawl. А second and third 
radio call to base, both negative reports. 
Once in а while you joke with Stedman. 
But a joke sounds a little flat over the ICS. 
Meanwhile your parachute cushion has 
turned to concrete. The recon has become 
an awful bore. 

No sooner do you make this decision than 
there is a loud backfire, a rough jerk on the 
Ship, and the engine loses power. In a 
flash, your left hand has found the tank 
selector, you've switched to “Reserve” and 
are pumping savagely on the wobble. The 
stick goes forward to pick up speed. The 
engine hits its pace again. Just a tank run- 
ning dry! 

Stedman speaks into the ICS: “I wish 
you wouldn't do that. It's hard on my heart. 
Hard on yours, too!" 

Three hours pass. You are twisting and 
turning around the edges of several small 
clouds faintly outlined against a slim sliver 
of moon when Stedman suddenly booms 
from the backseat: 

"A ship wake astern and to port." 

Quick turn left—and there it is. The en- 
emy. Not one wake but four zigzag white 
feathers being grooved across the surface 
of the black waters. Four warships boiling 
along at better than 30 knots. 

The transmitter snaps on. You speak 


(Continued from page 51) 


sharply: “Emergency. Contact on four 
ships 20 miles out." 

Base is back in an instant with the ac- 
knowledgment.  Paralleling the enemy’s 
course, you drop down close to the water 
to get a look at his silhouette. Your eyes 
search the ships as you draw closer—sweep 
over the fo’c’sles, up the bridges, down the 
stacks, on back toward the sterns. They're 
the same class. Make sure now, it's mighty 
important. Yes, they're new-type enemy 
destroyers. 

Again into the mike: “Contact is four 
new-type dogs-dogs." (Four new destroy- 
ers.) 

Mentally you picture the scene back at 
the base, the alert at Operations, defense 
units manning guns, the chirpy notes of CW 
messages to the commander of our protect- 
ing warships, the strident bong-bong of 
"general quarters" aboard those craft as 
they pick up speed and whirl to intercept 
the enemy. 

As these thoughts spin through your 
head, you are giving а radio commentary 
on the enemy's course, speed, formation. 
Once, when you duck in too close, the war- 
ship at the head of the column lets fly with 
antiaircraft guns. You dive away swiftly, 
turn back parallel to the enemy when out 
of his range. 

There'll be action shortly, for the enemy 
warships and our forces are closing swiftly. 
At that moment the base radio gives you 
the word you've been waiting for: “АП 
units. Use Plan Afirm. Plan Afirm.” 

Plan Afirm is the battle plan. Your part 
is important and you've got to move fast 
to execute it properly. А full-throttle 
climb away from the enemy, and you turn 
your radio on to warm it up. Then you 
call to base radio to say you're in position. 

A moment later comes the answer: 
“Strike two matches. Two matches.” (Drop 
two flares!) 

A hard jerk at the flare-release knobs. 
A moment later, the surface of the sea is 
brilliantly illuminated. Plainly visible, some 
four miles away, are the enemy destroyers. 
Our forces are lost in the darkness beyond 
the enemy ships. Suddenly there are red- 
hot flashes of gunfire from that darkness. 
Our warships have the enemy spotted. 
Plainly you see the shells fall. A close strad- 
dle. More flashes. A broadside. The enemy 
has not fired, for he can find no target. 

The enemy changes formation and 
course. Our forces are firing steadily now. 


(Continued on page 196) 
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MILLIONS OF WAR 
WORKERS CONSERVE 
THEIR SPARK PLUGS 
BY HAVING THEM 
CLEANED AND AD- 
JUSTED REGULARLY. 
TO BE SURE OF UT- 
MOST RELIABILITY 
WHEN PLUGS MUST 
BE REPLACED, THEY 
SPECIFY NEW AC 
SPARK PLUGS. 


Buy War Savings Bonds and Stamps regularly. 


Climb into the Cockpit! 


(Continued from page 195) 


The base smacks through with another 
call, “Strike two more matches. Two 
more," Out they go. Then the new flares 
add their light to the other flares, which by 
now have almost reached the water. Our 
warships are drawing closer now, their 
shells creeping up on the enemy vessels. 
Suddenly there is а blinding flash from 
the leading destroyer in the enemy forma- 
tion. The ship just erupts. A direct hit on 
the magazine. Your plane takes a wicked 
bump from the concussion. That's all the 


| enemy wants; the three remaining ships 


turn away from the action, put on speed, 
streak for home. 
Your satisfaction over American gunnery 


| is cut short by a call from the base: “En- 


emy night fighters now operating in your 
area." Well, if your luck will just hold a 
little longer you'll get home. Your relief 


| gives you a radio call at that moment tell- 


ing you to go back to the base, that he's 
D over the patrol (He's welcome to 
it! Good luck to him!) 

Just one more hurdle—a night landing on 
instruments—and this recon mission will be 
finished. Back at the base you hit the land- 
ing circle at 1,000 feet, start a 600-foot let- 
down so that you will be at the down-wind 
end of the landing area when your altimeter 
shows 400 feet. You put it "in the groove." 

You've got to fly the little scout into the 
water in a landing attitude from that 400- 
foot altitude. Back on the throttle now, get 
the excess air speed killed off, full flap. 
Slowly the plane settles. The turn indicator 
is at zero (if you hit in a turn the crack-up 
would be a bad one), the bank bubble cen- 
tered. Gently the nose comes up in a con- 
trolled stall. She's just mushing along, 
throttle versus stick. 

With a crunch she hits. Quick, chop the 
throttle, back on the stick. A skid to the 
left. Opposite rudder. She's on the water— 
in one piece. A dimmed flashlight beckons 
from the beach. The engine noises die away 
as the switch is cut. The ponton grinds 
gently in the sand. 

A voice calls from the darkness, “What’s 
cookin' out there, fella?" 

"Nothing much. Enemy task force and 
night fighters came pokin' around, but Sted 
and I scared 'em away." 


Paper is a precious war material, packaging 
food, ammunition, weapons, and blood plasma. 


Save all you can to make sure these supplies 
reach our armed forces in perfect condition. 
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TOUCH OF TOMORROW 


THE 


Warbirds Hatch Extra 


Today, the skies over targets deep inside the 
perimeter of Japan’s island defenses know 
the roar of our Navy’s fighters, dive bombers 
and torpedo planes. 


Carrier-based aircraft, whose range was 
once comparatively limited, can now strike 
at the Japs hundreds of miles in advance of 
Navy task forces, thanks to the egg each 
plane carries under its belly. 


To give our Navy planes this extra range, 
Fairchild engineers have designed a DURA- 
MOLDED expendable gasoline tank much 
lighter than its metal counterpart, but hold- 
ing the same amount of fuel. 


PLANES OF TODAY 


THE 


i as 


Range from this “Egg” 


When the egg is sucked dry by the plane’s 
hungry engine, the pilot drops it by simply 
pressing a button, and switches over to his 
ship’s regular tanks. 


Built entirely of plywood, it is veneered 
and shaped by a process known as DURA- 
MOLD. In this process layers of wood, laid 
cross-grain, are permanently glue-bonded 
with special resins and moulded under heat 
and pressure. 


DURAMOLD, another milestone in the 
progress of American aviation, is a striking 
example of Fairchild’s “touch of tomorrow 
in the planes of today." 


BUY U: 5: WAR BONDS AND STAMPS 


AREFAIRCHILD. єх»: anv aveetane CORPORATION 


30 ROCKEFELLER PLAZA, NEW YORK 
Ranger Aircraft Engines Division, Farmingdale, L.l. e Fairchild Aircraft Division, Hagerstown, Md.... Burlington, М. C. e Duramold Division, New York, N.Y. 
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On Land! 


Defoe is now building 1700-ton Navy 
Destroyer-Escort ships—the largest war- 
ships ever launched on the Great Lakes. 
Through its unique "roll-over" process, 
Defoe is able to deliver twice the produc- 
Hon per man bour, resulting in double 
the number of ships built at half the labor 
cost per vessel! And all without a dollar 
of government financing. 


On Sea! 


With depth bombs, shell fire and ripping 
knifelike prows, hard-hitting DE ships, 
such as Defoe builds, are smashing U-boat 
packs and clearing the sea lanes for Amer- 
ica's convoys. By releasing more and more 
destroyers for other combat duty, these 
battleworthy craft have added tremen- 
dously to the striking power of our Navy. 


In The Air! 


The Navy "E" with three White Star 
Renewal Citations flies from the Defoe 
flagstaff .. . along with the treasury de- 
partment's special Bull's-eye flag awarded 
because Defoe employees regularly take 
more than 10% of their pay in War 
Bonds. And when Peace returns, the 
experience and ingenuity of this organiza- 
tion will play an important part in build- 
ing new and better products for America. 


BAY CITY, MICHIGAN 


Three White Star Renewal Citations now decorate 
the Navy ''E"' Award won by Defoe workers. 


Ships for Victory 
Servants for Peace 
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amp WITH THE BULLET- 


T happened too often. When a welder 
was working, his extension cord 
lamp, hanging or lying nearby, was bom- 
barded by particles of white-hot steel, 
breaking the bulb. That meant time 
wasted to get a new bulb... slower work. 


HE | 


a ; з G-E Research brought ап answer to this 
Р \ problem. Soon, welders were using a 
new G-E rough service lamp coated with 
a tough, resilient film of lacquer . . . a 
lamp with a "bullet-proof vest" that 
resisted welding spatter, helps speed 
war work. 


The same G-E research, which licked this war 
production problem, helps give you the best 
lamps for every lighting need. And always its 
aim is to make G-E lamps stay brighter longer. 


G-E MAZDA LAM PS 
GENERAL ELECTRIC 


ANU 
a eise un 
ADS 

Е! 
> 
> 


M 


КОЛА, 
ANY 


Hear tbe General Electric radio programs: “The G-E All-Girl Orchestra’, Sunday 
10 p.m, EWT, NBC; “The World Today news, every weekday 6:45 b. m. EWT, CBS. 


BUY BONDS FOR VICTORY 
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NAME THE JOB 
eee we'll furnish the file 


e No longer does efficient shop practice condone 
the use of files unsuited to the job in hand. Today 
files and filing techniques are highly specialized. 
Metals and metal-alloys differ widely. 'T'heir actions 
on files vary greatly. Desired filing results are many. 

The skilled mechanic must know his files — 
whether in operating his own shop or seeking to 
advance himself in industry. The right file for the 
job means faster production, less faulty work, 
greater earnings. 

To the “home mechanic" with a flair for making 
useful things or needful repairs, there's the pride 
of working with an assortment of good files. 

Nicholson is the leading manufacturer of files 
for every purpose. Ask hardware or mill-supply 
dealers —or “the boss"—for the kind you want... 
in Nicholson or Black Diamond brand. 


"FILE FILOSOPHY’’ — the Nicholson 48-page 
book on kinds, use and care of files, will help any me- 
chanic become more valuable to himself and to his 
employer. FREE. 


NICHOLSON FILE CO., 19 Acorn SL, Providence 1, R. I, U.S.A. 


(Also Canadian Plant, Port Hope, Ontario) 


NICHO LS. ; 
FILES 


| with a motto: 


(PURPOSE um USA. |: 


Kite That Smashed Berlin 


( Continued from page 48H) 


bombed. Then goes the cookie, because its 
momentum and concentrated weight carry 


| it on with less angle of trail than the incen- 


diaries. 
Then the 30-pounders, and finally after 


' several seconds the sprinkling begins, of the 


little fellows. A can at a time—fore, aft, 
starboard, port, and around again, maintain- 
ing the equilibrium of the bombing run—the 


. four-pounders flutter down, like grass seed 


on the newly disturbed earth. 

Multiply these thousands of incendiaries 
by hundreds as the planes pour over a con- 
centrated area. A trifle difficult, doubtless, 
for the sand-bucket and stirrup-pump bri- 


gades. 
III 


The Lancs go out at sunset, one every two 
minutes, circle once for altitude, and are 
gone in the dusk—each alone, navigating on 
its own toward a predetermined point. It is 


` very different with the Forts. They go out 


in great formations, like knights challeng- 
ing to battle in the sunlight, trailing their 
white plumes of vapor. The Lanc is а feline 
huntress, who goes by stealth and strata- 
gem, seeking only to pounce and slip away. 

Of course it is not as solitary as it seems. 


| From dozens of aerodromes the Lancs fly, 
| precisely scheduled to the minute. The 


old controversy between precision bombing 
and area bombing is somewhat out of date, 
the British think, for they now do precision 


' bombing on a district. In other days the 
. blasting was haphazard. This squadron we 


are visiting has a plaque over the fireplace 
"There's Always Bloody 
Something." Earlier in the war that meant 
that if you didn't find your target, you 


. should find yourself another one, but never 


bring your bombs back. То young pilots 


' today the motto is merely a soldier's gripe 
. that there's something doing every night. 
‚ If the aircraft's photographs do not show 
| that the assigned target has been reached, 
' pilot and navigator have some explaining 


to do. 

The precision is attained through the 
Pathfinder Force, of which little may be 
said save that with all the modern arts of 
navigation it night after night penetrates 
Germany, outwits and misleads the defenses, 


. and at a certain exact moment drops signal 
. flares on the target. If any Lanc arrives 


ahead of time, before the PFF, it must 


| stooge around, killing time until the proper 


MADE th U S.A. moment. 
(Continued on page 202) 
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Gres PON pour car PEELS... 


УЗ АД 
lubvication L 


Car stiff in the joints? Hard to 
handle? A rattle here, a squeak 
there? Give it new riding comfort 
and driving ease with tough, 
long-wearing MARFAK chassis 
lubricant. Always applied by 
chart, never by chance. From king 
pins to rear shackles every point 
of lubrication is shown on the 
chartand the proper type of lubri- 
cant is plainly listed. And with 
each job your Texaco Dealer 
checks every point of wear, every 
point of adjustment, sends your 
car forth hale and hearty. Ask 
him to give your car that 
“MARFAK feeling"—tomorrow! 


For Your Enjoyment...2 Great Radio Programs 1 
FRED ALLEN: Every Sunday night. See your METROPOLITAN OPERA: Complete broadcasts of great zi il | 


| a operas every Saturday afternoon. See your local news 
local newspaper for time and station. poper for fien nd station, 
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KNIVES NEED 
HONING, 100! 


KNIVES—pocket or bench— 
need honing just as much as do 
special purpose tools such as 
planes, draw knives, chisels etc. 
It’s hard to get new ones—so 
your old ones will have to do you 
for the duration. All the more 
reason to keep them sharp, for 
in good condition they do better 
work and last longer, too. 


The best way we know to keep 
knives and other edged tools in 
tip-top shape is to use a Com- 
bination Sharpening Stone by 
Carborundum. One side is of 
coarse grit to sharpen dull tools. 
The other is of very fine grit to 
give that smooth, keen, fast- 
working edge that is a good 
workman’s delight. 


These stones are available 
at your dealer’s 


Ask for No. 109 Carborundum 
Brand Silicon Carbide Combina- 
tion Sharpening Stone. And 
write today to get your free 
copy of the booklet, “Short Cuts 
To Better Work For The Home- 
craftsman.”’ 


CARBORUNDUM 


ABRASIVE 2 PRODUCTS 


Dept. 5-34 


THE CARBORUNDUM COMPANY 


TRADE-MARK 
Niagara Falls, N. Y. 


Carborundum is a registered trade-mark of and indi- 
eates manufacture by The Carborundum Company 


| 
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Kite That Smashed Berlin 
(Continued from page 200) 


But once that flare is dropped—recogniz- 
able out of all the false flares, false fires, 
and trickery—all hell cuts loose. Overhead 
comes the vast confluence of planes, whose 
bombing run is now identified. Still higher, 
above the course, streak fast aircraft drop- 
ping great parachute flares of brilliant 
amber light. Every 400 yards a flare, creat- 
ing an illuminated path. Cones of search- 
lights leap up from the ground, as many as 
40 or 50 to a cone. And from the strato- 
sphere almost, behind the lights, dive fighter 
craft—not just night fighters but every kind 
the Germans possess. It is a good thing now 
that it is all Lancs on the bombing run. 
The turrets fire on everything that doesn’t 
have four engines. 

The Lancs pour on in an intense con- 
centration. In a half hour, in a path perhaps 
five miles wide, as many as 700 of them will 
pass this spot. Some of them may collide, 
some of them may bomb the Lancs below 
them, but even so their safety lies in the 
closeness of their numbers. They fly on, 
straight and true, waging a battle planned 
with cold intellectual dependence on the law 
of probabilities. Some will fall, but most 
of them get through. 

Below, there is shambles and holocaust. 
The cookies go in great orange blobs, and 
suddenly are spangled all about by con- 
stellations of white candescence. The air is 
pyrotechnic with cascades and showers of 
red and blue and green, and phalanxes 
of searchlights bayonet the gloom above. 
Through it all the Lancaster runs her steady 
way, while mickey mouse does its calculated 
chore. 

You cannot see a fighter far away. It is 
a dim, fast shadow close at hand. Before 
the bomb run the Lanc can dodge him, but 
now she can only stab him with her stinging 
tail. Sometimes a fighter is a swift down- 
ward flame, or it may be a Lancaster that 
falls. 

Through the stench of fire, through centu- 
ries of seconds, the Lancasters follow their 
low bombing run. Then the cookies are 
gone, and the kites are up fast and away, 
and the conflagration fades to a dim and 
distant glow. 

In the dark again, on the long voyage 
home, the Lancaster is at her best. For a 
few minutes she has been a tense and agile 
thing, but now she is quiet, gentle, and 
comforting. It is for this, mostly, that the 
Lanc men love her. 

Any aircraft has a personality, and she 

(Continued on page 206) 
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“Fox, old boy, looks as if you'll have 
to find yourself a manhole!^ 


Assos our entire production of “Ever- 
eady" flashlight batteries is going either to 
the armed forces or to essential war indus- FRESH BATTERIES LAST 


tries. So please don't blame your dealer for LONGER ...Look for 
à the date line — >y 
being out of stock. 


Before you buy anything else, be sure you ve bought 
all the War Bonds and Stamps you can afford. 


The word “Eveready” is a registered trade-mark of National Carbon Company, Inc. 
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WHAT MAKES AN ACE? 


An ace is judged by the number of enemy planes he 


downs. * By that standard the Allison engine rates 
high. * In four years of service on every 
active front, more enemy aircraft have 
been knocked out by Allison- 
powered fighters than by 


any other American 


OPERE anes ea Сайан 


plane. * Precision 
pays in perfection of 


performance. 


Every Sunday Afternoon 
GENERAL MOTORS SYMPHONY 
OF THE AIR.— NBC Network 


LIQUID-COOLED AIRCRAFT ENGINES 


| CN 


e GENERAL 
DIVISION OF || MOTORS 


POWERED BY ALLISON: 
P-38— Lightning * P-39— Airacobra * P-40— Warhawk + 4-36 and P-51— Mustang 
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© Progress is inevitable. Sports have become іп transportation, industry and agriculture 

more skillful, science more exacting, indus- | —wherever the going is tough. 

try more efficient. Tyson's extra rolls mean more than greater 
When the users of heavy-duty equipment — load-capacity. They give the bearing more 

demanded a better tapered roller bearing, ^ strength and rigidity, substantially longer 

Tyson introduced the "All-Rolls" design. life, added efficiency. 

This improved bearing, containing thirty per ж k ¥ 

cent more rollers, has found wide acceptance The big name in bearings today is... TYSON! 


S TYSON BEARING CORPORATION, MASSILLON, OHIO 


| үне ROLLS COUNT 


Count THE ROLLS : E 


esas 


TODAYS [HEAVY-DUTY BEARING 


* LET'S ALL BACK THE ATTACK ж 
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VERTICAL CHISELING 


Knowing how to use the wood chisel 
can save you many a piece of rare wood, 
and hours of lost time. Here is a point 
to remember: 


In cutting vertically, across the grain, 
the chisel should be tilted slightly to one 
side to give it a shearing, or slicing, ac- 
tion. If the surface 
is wider than the 
chisel, press part of 
the chisel against 
the portion just cut 
using it as a guide 
to cut the next 
portion. 


Write for your copy today. 


STANLEY TOOLS 


DIVISION OF THE STANLEY WORKS 
106 ELM STREET 


New Britain, Conn. 
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Kite That Smashed Berlin 


(Continued from page 202) 


takes it from the men who fly in her. Take, 
for instance, that kite O-Orange, which has 
been going lately with the Winco on his ops 
among the bright lights above the German 
cities. 

This squadron commander is a fastidious, 
discriminating chap, with a fluffy fresh 
handkerchief tucked in his left cuff, and he 
would never lift an eyebrow for something 
which was not super wizard. For years he 
tested Hurricanes and Spits, he has flown 
Halifaxes and Wimpeys and what have you, 
but to him O-Orange is the nicest thing yet. 
He needs only four more ops to finish his 50 
raids, and she is going to make them with 
him. 

(Do not think the Winco is intense. Just 
imagine, if you can, a man who has rolled 
46 consecutive sevens, and has four more 
passes to make. Do not think this gentle- 
man is cold and inattentive. He is a man 
with four more nights to live. But notice how 
he relaxes when he talks about his Lanc.) 

Flying her, says the Winco, is just like 
dancing with your old girl. It hardly takes 
a touch to lead her; and, whether you’re 
coming out of the most sudden dive or 
vicious vertical turn, she never tricks you 
at all. Mostly she waltzes, but in a pinch 
she can jitterbug. You can practically throw 
her over your shoulder, and she will not 
lose her poise. Once when she was caught 
and coned in 30 lights above the Ruhr, the 
flight engineer suddenly found himself sitting 
on her ceiling; but as she slipped back into 
the cover of darkness, you may be sure that 
none of her seven men loved her any the 
less for that. 

O-Orange is no sweet young innocent 
thing. She has been to the wars. Painted 
on her black face are 50 yellow bombs and 
two small swastikas, together with three 
ice-cream cones which commemorate certain 
holiday jaunts to Genoa and Milan, during 
a misspent youth. But she still has a girlish, 
coquettish streak in her. When, on a day- 
light cross-country, she encounters one of 
those tough Yankee Forts, often she is quite 
unable to withstand the temptation to dive 
into his sights, weave for a while back and 
forth across his nose, and then simply to 
run away and leave him. You may be sure 
that no GI American appreciates such con- 
duct. But that Lanc, O-Orange, with 300 
m.p.h. at her command, is the kind of fast 
wench who (if she picks a low enough alti- 
tude) can do it, even to a Fort, and get away 
with it. 

(Continued on page 210) 
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1925 Exides EXPLORE New Guinea 


1014 Exides FIGHT there now... 


Exide research 
Keeps ahead of the need 


Back in 1925, Exide Batteries first flew over 


steaming New Guinea. Today, Exides are fighting 
in the world’s worst climate, ready and ab le to 


take it. 

An Exide can take it in vour car too, but remember 
restricted driving is hard on batteries, certain 
precautions are necessarv to keep vour battery 
at top-notch efficiency. Starting failures can 


cause serious hold-ups, todav. 


Do your part to "Keep America Rolling" by hav- 
ing an experienced Exide Dealer chec k your bat- 
tery every two weeks. In many cases, periodic 
recharges are essential, and with them, the 
Exide Dealer can put off the day when you'll 
need a new battery. When you — 
must have a battery, get a E 
dependable, long-lasting Exide. 
Buy to Last—Save to Win. 


THE ELECTRIC STORAGE BATTERY CO. 
Philadelphia 32 
Exide Batteries of Canada, Limited, Toronto 


Ve 
ut. ng you 
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) 

2 on ied MUS ST buy ina 
s Pendable, жи 118181 
nerchandise. !'£-lasting 


3 Take Care of П 2 
Ti le ee you 


Vation ode. Save 


wa : 
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EXIDES ARE USED 
IN MORE THAN 100 
APPLICATIONS BY 
OUR ARMED FORCES 
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Little Motor 
< with a BIG LOAD 


Lashed snug.y to a pneumatic life raft, this big Navy bomb secure- 
ly travels another lap on its journey to the enemy. It’s capable of 
sinking a warship . . . blasting a strategic runway . . . or sending 
a munitions dump hurtling skyward. It packs a shattering thou- 
sand pounds of lethal devastation . . . but it doesn't mind being 
"pushed around” by a 33:2 pound outboard! 


For this small Evinrude, and for many other Evinrudes serving the 
Army, Navy, Marine Corps and Coast Guard, such tasks are all in 
the day's work! America's amphibious operations around the globe 
require huge fleets of boats, and Evinrudes are used to power thou- 
sands of small craft of every type. Specially developed Evinrude 
"Lightfours" drive huge rubber boats used in rearmament service, 
and for landing operations through heavy surf. Husky Evinrude 
"Speeditwins" help build pontoon bridges, power ferries, trans- 
port troops and armored equipment. Great Evinrude Storm Boat 
Motors drive swift assault boats at racing speed. 


More than 30 years of experience, skill and engineering research 
| are being centered on building still finer motors for our fighting 
-7 forces. You can be sure that the peacetime Evinrudes to follow will 
= be worthy successors of the fighting Evinrudes being built today! 


EVINRUDE MOTORS, Milwaukee, Wisconsin 


Evinrude Motors of Canada, Peterboro, Canada 


uw us Official U. S. Navy Photograph 
| eà = -a m m 


e. 
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button — or do any of thousands of jobs we 


havent thought of. 


That is why we are telling you about them. 
We want to find jobs for these able 


veterans. 


And at the same time we want you to know 
that there is available the kind of engin- 
eering thinking and production technique 
p that made them possible. 

It was born of war necessity — built to | PANIS; 

perform a strategic purpose new in | Piqua, Ohio end Grand Rapids, Michigan 


- BRANCHES: 
history of aircraft. | coge, бе 
ry New York, los Angeles, Chicogo, Detroit, Cleveland, Providence. 


HIS veteran knows of no job to come 
back to after the war, — 


The requirements were extreme and in- 
flexible. There was an “impossible” limit 
on size and weight. Yet some had to be 
y to move as much as 75,000 pounds. 


That is why even optimists doubted such 
devices could be built. 
But here it is: The Lear Actuator. 

‚ү <. operating flaps, landing 6" 
— n кайран on the 
rdinary storage battery 


read 
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1 A loose tire like this is 
s liable to slip on the rim 
and damage the valve. 


? 'To keep tires tight, first re- 
a move them from the rims 
and lightly sandpaper both 
the rims and the tires. Coat 
adjoining surfaces with Casco 
glue and replace tire. 


IXING loose bike tires 15 only one of the 
hundreds of uses for Casco Glue. 


'This versatile adhesive is today preferred 
by thousands of industrial woodworkers and 
amateur home crafters. Here's why: 


Unusual strength. Casco Glue sets chem- 
ically and hardens to form a bond of re- 
markable strength and toughness. 


Greater durability. Highly resistant to wa- 
ter, heat, and age. 


Easy fo mix. You don’t have to heat Casco 
Glue. It mixes quickly with cold water. 


Economical. A little Casco Glue goes a long 
way. Mix it as you need it. The powder, if 
tightly covered, lasts indefinitely. 


For special outdoor jobs and water projects, 
experts recommend Cascamite—the com- 
pletely waterproof plastic adhesive. 


Casco and Casca- 
mite come in 10f, 
25е, and larger "ASIE ADHESIE | 
packages. Sold ATA 
by all hardware - 
stores. 


Write for the free Casco Gluing Guide de- 
scribing 80 handy gluing hints. Address 


CASCO GLUE 


350 Madison Avenue, New York 17, N. Y. 
"Sets chemically —hardens permanently” 
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Kite That Smashed Berlin 


(Continued from page 206) 


O-Orange has had her troubles. Only а 
fortnight ago, coming home one night with 
the Winco, she was stooging around waiting 
for her turn to come in. She was at 1,500 
feet, 14 miles from the aerodrome, when 
Jerry got to her. The intruder's fire cut the 
controls on her flaps and tabs, and knocked 
out three engines. The old girl staggered a 
bit; with her hydraulies gone she pulled and 
hauled. She was in а bank at 110 miles an 


| hour, and by all the normal rules of conduct 


she should have gone into a helpless spin. 
But she pulled out of it like а glider and 
came in level over the treetops. One of her 
props wouldn't feather, and was windmill- 
ing the engine, holding her back; but the 
starboard inner kept her aloft. The main 
runway was in use, so quickly the control 
tower flashed the lights on another. Then in 
O-Orange came, dead across a brisk wind 
on one engine, and sat down proudly like 
the lady that she is. 

The Wing Commander got the D. S. O. for 


that; but really, you know, old man, it was 


the old girl who should have had the bit of 
ribbon—O-Orange, that lovely kite. 


Since this was written, there have been 
two bits of news. The Winco and O-Orange 
have safely finished their 50 ops. And that 
boy Roberts, from New Jersey, is reported 


| to have bailed out safely and become a 


prisoner of war in Germany. Bob certainly 
wil have a tale to tell, about himself and 
that kite S-Sugar, when he gets home to 


| Merchantville. 


Eggnog Fed Through Wounds 
Saves Russian Soldiers 


EGGNOG fed through abdominal wounds is 
saving the lives of many soldiers on the 
Russian front. Heretofore the period of 
semistarvation occasioned, by such wounds 
has often produced a fatal weakness. Real- 
izing this, Soviet surgeons developed a 
formula rich in nourishment, which is fed 
through the wounded part of the abdomen 
at the time it is operated upon. The mixture 
consists of almost 13 ounces of sweet butter, 
two eggs, about two ounces of sugar, a 
little salt, and about two ounces or more 
of distilled alcohol. As a result of this feed- 
ing, there is much less pain following the 
operation, recovery is hastened, and the 


. usual high mortality from abdominal wounds 


—never before below 50 percent—has been 


| greatly reduced. 
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Remember when you picked up a flash- 
light, long unused, and found the batteries 
dead? The fact is, most flashlight batteries 
die just lying around... but not Ray-O-Vac 
LEAKPROOF Batteries. LEAKPROOF'S pat- 


ented sealed-in-steel construction seals the 


power in...it's there when it's needed! 


RAY-0-VAC LEAKPROOF BATTERIES ARE 
NOW GOING 100% TO OUR ARMED FORCES 


FLASHLIGHTS - BATTERIES 


BUY WAR BONDS WE BUY WAR STAMPS 


RAY-O-VAC COMPANY, MADISON 4, WISCONSIN 
OTHER FACTORIES AT CLINTON, MASSACHUSETTS * LANCASTER, OHIO * SIOUX CITY, IOWA 
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Ingenious New 


Technical Methods 


Presented in the hope that they will 
prove interesting and useful to yov. 


New Metal Surfaces Made by Spraying 


Molten metal is now sprayed or atomized on to 
metal surfaces for the purpose of salvaging worn 
bearings, shafts, cylinder walls and such parts. Metal- 
lizing, as the process is called, is also used for putting 
a non-corrosive coating on iron or steel surfaces 
subject to corrosion such as cylinder walls of internal 
combustion engines, valve gates and such parts in 
contact with water. The metals to be sprayed mav be 
aluminum, zinc, stainless steel, high carbon steel or 
other alloys depending upon the character of the 
surface desired. The sprayed surface may be "over 
built" and machined down to size to obtain accurate 
surfaces. 


Metal spraying guns have been perfected for use 
with various types of gases for heat, depending upon 
the melting temperature of the metal to be sprayed. 


We hope this has proved interesting and useful to 
you, just as Wrigley's Spearmint Gum is proving 
useful to millions of people working everywhere 
for Victory. | 


You can get complete information from The Metallizing 
Company of America, 1330 W. Congress St., Chicago, Ill. 
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Rough threading — cooling locks 
metal firmly to surface, produc- 
ing a permanently tight bond. 
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Sprayed journal before finishing 
— Main bearing journal after 
surface has been Metallized. 
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.QNDENSED SPE ne 
CONDEN 1014" Thread Cutting A 


d MM LI locks: T m Range МТТ : | 
aloes ean 65/8 Four Bed 18" to 36 centers. 


Swing Over 
Lengths -= 


ing Over 
3€ Spindle 28 to 2073 RPM 


Speeds ..' E = "а 
C272 INVASION e 


Enemy industry knocked out . . . cities de- 
vastated . . . a broad, safe path for invasion forces — all 
stem from the precision production of the United Na- 
tions. In war plants throughout America, Atlas Tools and 
their operators are making an important contribution 
to victory — the vital precision that is the key to the 
superiority of our weapons! 

The Atlas Lathe is one of the best known 
of the Atlas machines behind the guns. It's a favorite 
in production centers and in mobile machine shop of our 
armed forces. Compact, rugged, accurate, it has turned 
out millions of the parts that make up our tanks, ships, 
guns, and planes. 


When Atlas Tools are again avail- 
able without priorities, remember their war 
production record and all it means in helping 
us build better tools for you. 


х BUY WAR BONDS NOW * 
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| ATLAS PRESS COMPANY 


355 NORTH PITCHER STREET e KALAMAZOO 13D, MICHIGAN 
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WITH CHAMPION SPARK PLUGS 


The men who literally "keep 'em flying," the ground 
crew mechanics of the Army, Navy, Marine and 
Coast Guard Air Forces, are daily performing 
prodigies of maintenance, service and repairs. 
These unsung heroes, schooled and skilled in 
many crafts, keep their charges airworthy and in 
fighting trim at all times. 


One of the first things the ground crew mechanics 
check is spark plugs, because they know how vital 
they are to the engine's performance and depend- 
ability. Outstanding performance and depend- 
ability are the principal characteristics of Cham- 
pion Ceramic Aircraft Spark Plugs—dqualities 
which have won for them an ever increasing de- 
mand from our Air Forces. 


These same qualities are inherent in all Champion 
Spark Plugs, including those for your car. In 
fact, the Champions for your car are products of 
the same research and engineering, and many 
of their basic materials and patented features 
are embodied in Champion aircraft types. 


Have your spark plugs tested and 
cleaned at regular intervals. This is 
vital to the times and will assure you of 
maximum economy and dependability. 


ss. Let Freedom Ring" BUY WAR BONDS 


214 


TOS К * 
ELE 24 i 1 TM s 
ID i үз, E. 
: EI Qu" iu e 
ra НЕ p 
put aes j P 2L 
| Кет! aem y. 
— ie 
4 ^ Bx r Ly "i 
p. * Бе г ” 
| x E. 4 
| „в. ~ 
[ نی‎ 
M ر‎ = 
i ie 
prt ا‎ 


шш вш ыш и 


Buy War Savings Bonds and Stamps regularly. 


Actual Size V-Plug 


SPARK PLUG COMPANY ® 


Discarded Hot-Water Tanks 
Form Culvert for Driveway 


GALVANIZED hot-water tanks or range 
boilers no longer fit for service will form 
substantial culverts for use under walks and 
driveways. The ends should be cut out, pre- 
ferably with an acetylene torch. А single 
tank 12" or 14" in diameter and about 5' 
long will suffice for a walk. For use under 
a driveway, at least two such tanks should 
be welded together end to end. 


FUNGI attack all wood, but affect sap- 
wood to a greater extent than heartwood. 
Spores of wood-destroying fungi germinate 
to form masses of growing threads which 
penetrate and decompose wood cells. 


Inexpensive Diffusion Disk 


PRODUCING diffusion in enlargements is 
easy with a piece of thin silk stretched and 
held firmly between a pair of embroidery 
hoops. Such hoops cost very little and are 
available in several sizes.—J. K. K. 


___ ү" | He" | Se^ | 
Me 67-04, М") 14"-37 
иними | ha | TA2 | 542 
Weight, Grams 8 | m | m 


Champion spark plugs for model gas engines give the same 
dependable performance as | 
Sillment sealed. Sillimanite insulator. Alloy needlepoint 
electrodes for easy starting. 


their larger counterparts. 


One-piece construction. 


CHAMPION 


TOLEDO, OHIO 
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INDIAN 
TRAIL BLAZERS 


You and your Indian look down on broad rivers, 
mighty forests, and waving fields of grain. There's 
nothing like an Indian Motorcycle to take you 
places. No other means of transportation makes 
you feel so much a part of the scene. Astride an 
Indian you're out of the monoxide line of traffic... 
effortlessly and smoothly you reel off your miles of 
adventuring ...slip off the highways into unex- 
plored side roads that lead close to the heart of this 
great land of ours... Your Indian always respon- 
sive, easy to handle, safe, Plan to join the great 


MOTORCYCLE S 
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fellowship of motorcyclists when our fight for free- 
dom is finally won. Get acquainted with your 
Indian dealer now. 


INDIANS ON THE WARPATH 


Right now, all new Indian Motorcycles go straight 
to war, and what a fighting record they’re turning 
in! But new, improved, postwar Indians are al- 
ready being blueprinted. They’re the motorcycles 
to wait for! 


BUY WAR BONDS NOW 
TO BUY AN INDIAN LATER 


Indian Motocycle Company 
Springfield, Massachusetts 


Mail FREE copy of exciting Indian News. 
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You owe it to your Uncle Sam! 


He needs manpower—every available person. A hearing deficiency 
may keep you out of the armed forces... but you can do your fight- 
ing on the home front... in war materiel plants. A good bearing 
aid enables you to go all out in the war effort. The movement is 
growing. In our plant today are workers wearing hearing aids 
and contributing as competently as if their bearing were normal. 


The New Zenith RADIONIC 
HEARING AID 


Accepted By American 
Medical Association Coun- 
cil on Physical Therapy 


090 "xe 


Complete—with Radionic Tubes— 
Crystal Microphone and Batteries 
‚.. Liberal Guarantee 


You owe it to your friends! 


They want to enjoy your company as much as you do theirs. 
Your hearing aid means as much to them as it does to you. 


Are you really doing your part? 


That question only you can answer. Think! 


Report оп a Revolution 


Zenith recently started a revolution 
—to reduce the cost of bearing. After 
years of research and preparation, 
the Zenith Radionic Hearing Aid is 
now offered to the public. 


The price—$40— (about one-quar- 
ter that of other good vacuum tube 
instruments). Complete—ready to 
wear—with miniature radio tubes, 
crystal microphone and batteries— 
liberally guaranteed. 


Inquiries from everywhere have 
flooded the mails—telephone calls 
—telegrams. 


A sales volume—unheard-of їп 
thís field—is gaining daily momen- 
tum—and is a demand created by 


self-evident merit of the instrument 
itself. Today our problem becomes 
one of production and distribution 
—to as quickly as possible make the 
Zenith Radionic Hearing Aid avail- 
able in all localities. 


We are doing our best to furnish 
additional manpower for UncleSam's 
production forces. And —in the do- 
ing—we are experiencing that rare 
satisfaction born of directly contrib- 
uting to the welfare of individuals. 


THE ZENITH HEARING AID WILL 
BE AVAILABLE THROUGH REPU- 
TABLE OPTICAL ESTABLISHMENTS 
FRANCHISED BY ZENITH. (NO 
HOME CALLS OR SOLICITATIONS) 


Write us for address of outlet nearest to you. 


Zenith has built the best that modern know- 
ledge and radionic engineering make possible 
into this $40.00 hearing aid. It has no other 


models . 
one quality. 


There are cases in which deficient hear- 
ing 15 caused by a progressive disease 
and any hearing aid may do harm by 
giving a false sense of security. There- 
fore, we recommend that you consult 
your otologist or ear doctor to make 
sure that your hearing deficiency is the 
type that can be benefited by the use of 
a hearing aid. 


Write for Pree Descriptive Booklet 
ADDRESS DEPT. PS-3, HEARING AID DIVISION 


ZENITH RADIO CORPORATION 
CHICAGO 39, ILLINOIS 
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.. опе model . . . ose price... 


TO PHYSICIANS 


A detailed scientific description 
will be sent upon request. Further 
technical. details. will appear їп 
medical journals. 


eLONG DISTANCES RAD ў © 


` RADIONIC PRODUCTS EXCLUSIVELY— 


WORLD'S LEADING MANUFACTURER 
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It's You... and the Rest of the Team 


Your big Liberator is coming in fast 
now ... boring head-on through black 
bursts of flak that rock her like a canoe. 
From your grandstand seat in the green- 
house, you can see fires down below. 
hat's where the first wave laid its eggs. 
You're next! 
Sometimes, back at ‘‘pre-flight’’, it 
didn't quite add up. Logarithms 
«5. formulas... classes all day. 
You couldn't see how you'd. ever 
use the stuff they crammed into 
your head. But you stuck it out. 
You wanted Bombardier's wings. 


The top-turret guns begin to spit, as you 
hunch down over your bombsight. Check 
for altitude! Check for air-speed! The 

ns are going faster now, but you won't 

et yourself look up. Check for wind- 
drift! Suddenly you realize you're doing 
ihinzs automati .. » all the things 
that came so hard in training. And 
you're doing them right! 


In advanced school you got pretty 
cocky. Pilots? Navigators? O. K. 
for some guys maybe. But you’re 
themanthey build bombers around! 
You pack the knock-out punch! 


The Lib heels, and straightens out on 
her target, and P pete comes in over the 
interphone: “О. K. Slugger. She's yours. 
Make it good!" You're the boss now. 
This is what you've been waiting for. 
You glue your eye to the sight, and talk 
into your throat microphone: "Level, 
Pete... hold that level, Bomb-bay doors 


FLY AND FIGHT WITH THE 
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open. Left a little... level now... level 
ric age And there’s your target— 
t in the cross-hairs like a fly in a 

er web. 
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You jab the release. "Bombs Away!” 


Now you've done it! The seconds dra 
out... and then Beezy, back at the tail- 
gun, yells: “HIT—HIT—HIT—HIT! On 
target!! Hey, Lieutenant. Come and get 
your cigar!” 


Well...! Your chest starts to swell . x 
and then all at once you see that it wasn't 
just уон who smeared that Nazi base. It 
was Pete, up in the pilot's seat... Cliff, 
with his пуу сапов charts... Ше gun- 
ners, Jim, Tony, Beezy, Lou. It was you 
.. and "he rest of the crew... flying as 
a team... 


The same kind of team that parea the 
way for the landings in the Gilberts... 
that cleaned up the Japs on Kiska... 
that flattened Bremen and Wilhelms- 

payen ... that is carrying the war to 
арап... 


The А.А.Е. ... the greatest team in the 
world! 


U. S. ARMY RECRUITING SERVICE 


ARMY AIR FORCES 
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MEN OF 17... 


You can get ready now for your place— 
as Bombardier, Navigator or Pilot—on 
this great A.A.F. team. Go to the nearest 
Aviation Cadet Examining Board... see 
if you can qualify for the си Corps En- 

ted Reserve. If you qualify, you will 
receive Enlisted Reserve in- 
signia . . . but will not be 
called for training until you 
are 18 or over. 


i When called, yoa п be 
given 5 months' training (after a brief 
conditioning fep in one of Ameri- 
ca's finest colleges... you'll get dual- 
control flying instruction... then go on 
to eight months of full flight training... 
the kind of training that makes America's 
fliers the world's best! When vou grad- 
uate asa Bombardier, Navigator or Pilot 
—you will receive a $2 50 uniform allow- 
ance snd your pay will be $246 to $327 
per mon 


Meanwhile, see your Wr Сүн Air 


Patrol Officers about C. A.P det train- 
ing... also your High Sch ool »rincipal 
or adviser about recommended courses 


in the Air Service Division of the Н. S. 
Victory Corps. Both afford valuable pre- 
aviation training. 


(Essential workers in War Industry or Agriculture — 
do not apply.) 


For information regarding Naval Aviation Cadet 
Training, apply at the Naval Aviation Cadet Selection 
Board in any office of Naval Officer Procurement, or 
at any Navy Recruiting Station: or, if you are in the 
Navy, Marine Corps or Coast Guard, apply through 
=E | your com manding officer. . . This ad- 
"KEEP'EM FLYING! © vertisement has the approval of the 
IlÍlÓó EIEEEEI Joint Army Nuvy Personnel Board. 
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Prevent those 


ealless ай. 


Even though fuel must be saved, you don’t need to 
sacrifice comfort! Balsam-W ool Insulation—ap- 


20%. It’s the sensible, patriotic way to cooperate 


with the government fuel conservation program! 


Balsam-Wool is the famous, original blanket-type 
insulation . . . an insulation that has proved its /asting 


| 
| 
| 


WEDGE WITH DIAGONALLY 
CUT TEETH TO GRIP STUD _ 


WEDGE IS PLACED 
ам OPENING- WILL, 
TIGHTEN ITSELF 7 


ALL ONE | 
PIECE 


Stud Remover Made from Steel 
Block and Toothed Wedge 


TO MAKE this handy tool cut enough 


: stock away from a block of steel to form a 
STEP UP YOUR COMFORT WITH 
BALSAM-WOOL ATTIC INSULATION | 


—more comfortable — with fuel savings up to : 


| 
| 


cfficiency in hundreds of thousands of homes. That is . 


why it is offered under a money-back guarantee of | 
complete satisfaction. And remember, Balsam-Wool | 
is easily applied—laid like a carpet in your attic. 
Windproof, moistureproof and fire resistant, it has 
everything an insulation needs. 

See your lumber dealer—now—about applying 
Balsam-Wool, and ask him about a monthly payment 
plan. Or, mail the coupon for complete information. 


Сабат 


SEALED ATTIC INSULATION 
Balsam- Wool. . ‚ Nu- Wood 
WOOD CONVERSION COMPANY 
Dept. 211-4, First National Bank Bldg. 
St. Paul 1, Minnesota 
Gentlemen: I want to know more about Balsam- 
Wool Double-Value Attic Insulation. 

To assist us in giving you special informa- 
tion, please check: I am a home owner (0 
renter [] architect [] contractor [O 
student [7 І 


„ Products of Weyerhaeuser. . 


SRE Los aec aa aga Vola Vo A CT TT 
ш. 
"oou; ——————- 
LL PEPPER State........ 9 В 
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hexagonal head at the top. At the bottom, 
cut back a 1/16" relief everywhere but di- 
rectly under the nut. Drill à hole through 
this portion of the body, as indicated by 
dotted lines on the sketch above, to accom- 
modate the largest size stud to be removed. 


plied in your attic—will keep your home warmer ` The device also works on smaller sizes. 


Next, mill a rectangular hole through the 
side of the block so that the inner edge will 
bisect the drilled hole. Cut a triangular 
wedge to slip easily into the milled hole. 
After cutting several diagonal teeth in that 
portion of the wedge which will contact the 
stud, harden and temper it. 

To remove a stud, slip the body of the 
tool over it and insert the wedge. Apply a 
wrench to the hexagonal head. The more 
force is applied, the tighter the wedge grips 
the stud.—E. S. HARRIS. 


Paint-Scraping Attachment 


SOFTENING old paint with a blowtorch and 
then scraping it is the most effective means 
of removing it before a repainting job is 
done. The drawing below shows a small 


. scraper attached to the blowtorch so that 


. the work can be done with one tool. 
' and tap two holes on one side of the burner 


Drill 


for small screws to 
hold the scraper in 
place. This is of 
14" flat steel, with 
a blade 2" wide at 
the end and 314” 
long. Before the 
scraper is attached 
to the blowtorch, 
the end should be 
carefully sharpen- 
ed, as shown.—H.S. 


DLL AND ТАС 
, FOG SMALL SLAF WS 
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WHY THE 
ELASTIC COLLAR? 


LOCKED ON THE COLLAR 
THE BOLT BY f 15 ELASTIC, 
THE ACTION OF 9 Zi. THENUT CAN BE 
THE GRIPPING W—— USED TIME AND 
RED COLLAR. -| | TiME AGAIN. 


Жаңы. amt E ARR m 
+ 
MADE IN ALL SIZES AMD TYPES — WITH 


5. ‘THREADS TO FIT ANY STANDARD 
cm TYPES OF BOLTS. |p — 


ONE REASON YOU 
CAN'T BUY THEM NOW 


This is the drive cog of a tank. It 
yanks the tread with as much as 
1,000 horsepower. That, together 
with rough going, gives tank 
treads an awful beating. So, for 
security, they are fastened with 
Elastic Stop Nuts. The cog and 
each lug you see in the picture are 
held on with Elastic Stop Nuts. 


You see here an Elastic Stop Nut. 


The thing that makes it different 
from other nuts is the special col- 


lar in the top. 


This collar is made of an elastic 


material. 


It presses itself between the bolt 
threads. It grips and holds tight. 
The nut cannot turn by itself. 


This means the nut locks any- 
where on the bolt and won’t work 
loose. 


Even violent vibration won’t 
budge it. 


You can put an Elastic Stop Nut 
on and take it off, time and time 
again. It always locks. 


That’s because the collar is elas- 
tic. It does its job and comes 
back for more. 


Many billions of Elastic Stop 


Nuts are in use, 


And to our knowledge, not one in 
a million has ever failed. 


When peace comes, Elastic Stop 
Nuts will be available for all the 
good things to come. They will 
make them safer, stronger, more 
dependable and free from frequent 
servicing. So expect to see many 
of these nuts you can identify by 
ESNA’S red collar. 


TRADE MARK OF 


ELASTIC STOP NUT CORPORATION OF AMERICA 


ELASTIC STOP NUTS 


Lock fast to make things last | 


Union, New Jersey and Lincoln, Nebraska 
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| 


P" JOHNSON | 


Of all the valuable components of Johnson Sea- 
Horse outboard motors (now being made exclusively for war 
and essential needs) the most priceless is experience — long 
experience in outboard development, metals, manufacture, 
service. This is an extra element that goes into every Sea- 


DO YOUR DUTY ~ an t 
Horse motor built. JOHNSON MOTORS, WAUKEGAN, ILL. 


BUY WAR BONDS 


ONSON SEAHORSES 


FOR DEPENDABILITY 


NEXT TIME, USE 
WELDWOOD GLU. 


The tremendous holding power of Weldwood Glue is 


due to the strength of the bond it makes between woods. 1. Tremendous strength. 


It actually welds them together. 
You'll find Weldwood Glue remarkably simple to 


mix and use, too. Just mix the fine powder with ordi- 
nary tap water, spread with brush or stick, and the job's 
done. Clamps can be removed and the job can be 
light-worked in a few hours. 


Your hardware store or lumber dealer has handy 
packages of Weldwood Glue in 10c, 25c, 50c and 85c 
lb.) sizes. Get a can today or send 25c and your 

ealer's name for a trial 315 oz. sample. Supply limited, 


due to Uncle Sam's war needs. 


UNITED STATES PLYWOOD CORPORATION 


Weldwood Glue Dept. 25, 55 West 44th St., New York 18, N.Y. 


2. Waterproof, bacteria- 
and rot-proof. | 

3. Quick and easy to use. | 
No heating. No waiting. | 

4. Economical. 

5. Applied cold, quick 
Setting. 

6. Stain-free. 


On all battle fronts, 
the mention of "home" 
brings fond memories of happy motor- 
cycling days to many a lad, just like 
this fighter in a certain Fleet Air Wing. 


“Гуе always owned a motorcycle and I in- 
tend to purchase a new Harley-Davidson 
after the war. Harley-Davidsons sure stand 
up under all strains. They take all the pun- 
ishment the Army gives them, so they're 
good enough for me. They really are tough 
— Į сап hardly wait to get my new one!” 


That's from an actual letter by a rider 
named Al—one of the many thousands 
who are yearning for the fun of endur- 
ance runs, hillclimbs, gypsy tours and 
race meets. And when those “good old 
days” come again, war-proved Harley- 
Davidsons will be better than ever! 


Put your fighting dollars into War 
Bonds — thrill to your own Harley- 
Davidson after Victory! | 


HARLEY-DAVIDSON MOTOR СО. 
Dept. PS, Milwaukee 1, Wisconsin 


Please send at once free copy of 24-page 
"Enthusiast" Magazine, filled with motor- 
cycle action pictures and thrilling stories. 


DIS с == зы сыи ر س و‎ ee eS a co cu P 


Address 


a «e i e O 
зуи : 
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Home Craftsmen 


Our Government is asking everyone to conserve 
tools. That's why many types of tools are sold now 
by your Hardware Dealer for essential wartime uses only. 


But if you cannot get a new hand saw, quite likely 
you can have your old one reconditioned. If your 
saw is а Disston—or other quality make—a good, 
inexpensive sharpening and repair job now will put 
it in serviceable condition. 


The man to see is your Disston Hardware Dealer. He 
can advise you about putting your present saws in 
order—tell you what tools are available for your 
home workshop—and discuss the possibility of 
securing new tools for essential service. 


You are serving both your country and yourself when 
you make the most of your present equipment... 
See the Disston dealer near you about reconditioning 
your old saw...Help save new tools for vital war work. 


© YOU CAN LEARN A LOT about tool use 
and care with the Disston Saw, Tool 
and File Manual — FREE from your 
Hardware Dealer, or write for a copy. 


HENRY DISSTON & SONS, INC. 
310 Tacony, Philadelphia 35, Pa., U. S. A. 
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Crutch Tip on Faucet Speeds 
Washing of Photo Prints 


THE tediousness of washing prints in a 
lavatory bowl, and the need for separating 
them by hand, can be eliminated by the 
use of a rubber crutch tip. А small hole is 
drilled through the lower portion of the tip 
at such an angle that when the tip is forced 
over the end of the faucet, a jet of water 
wil play along the side of the bowl. 'This 
creates a swirl of water in the bowl that 
keeps all the prints separated and at the 
same time does a thorough and efficient job 
of washing them.—E, L, 


MIXING and using concrete is easy if a 
few facts are understood. An average mix 
is 1 part cement, 2 parts sharp sand, and 3 
parts coarse gravel. Mix well; then wet 
just enough to make a stiff mixture. Never 
pour concrete in very cold weather; if, on 


| the other hand, the sun is hot, cover the job 
| for several days with wet burlap bags to 


let it cure slowly. Good concrete makes 
permanent repairs. 


Preventing Eraser Smudges 


RUBBER erasers that have a tendency to 
smudge the paper when used on pencil 
marks can be given a simple treatment that 
helps to eliminate the trouble. Make about 
six knife cuts in 
the ends of the 
eraser. These pick 
up particles that 
would otherwise 
be ground into the | 
paper.—T. E. G. 


KNIFE CUTS —Zz 
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A METRO-GOLDWYN-MAYER PICTURE 
with a brilliant supporting cast * Henry Travers 
Robert Walker - Dame May Whitty - Elsa Basserman 
Van Johnson . Albert Basserman . C. Aubrey Smith 
Victor Francen · Reginald Owen · Margaret O'Brien 


Screen Play by Paul Osborn and Paul H. Rameau 
Bosed on the book, "Madame Curie" by Eve Curie 
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You have enjoyed such good service 
and long life from your AC Fuel Pump 
because of the quality that is built in, 
from design to finished pump. 


You will continue that performance and 
quality if you insist on an AC when you 
need a new, or a rebuilt, fuel pump. 


BUY WAR BONDS * BRING VICTORY QUICKER 

AS FIRST AID FOR 
7 BATTLE-SCARRED 

FURNITURE! 


Shinola 
Colored Waxes 
in all colors 


@ Whether you want to cover up cigarette burns, nicks, 
scratches on new furniture...or bring back the rich, 
mellow finish on an old piece of furniture, there's a 
Shinola wax to match wood of any age or color. These 
first-aid-for-furniture waxes, in the handy shoe polish tins, 
are easy to apply... economical to buy. 

The scientific combination of oily waxes in Shinola pro- 
vides a protective pliable film which helps repel water, 
dust and grime. Applied and finished like any other wax, 
Shinola waxes buff to a quick, brilliant shine. Swell for 
leather and linoleum, too... 
Shinola is the largest sell- 
ing paste polish in America. 


A Product of The BEST FOODS, Inc. 
KEEP "EM SHINING WITH 


SHINOLA 


IN ALL COLORS: TAN — BROWN — OX-BLOOD — BLACK 
224 


Wartime places heavy de- 
mands on our supplies, so if 
yourdealeristemporarilyout 
of stock, please be patient. 


| 
| 
| 
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THE UTILITY TAPE OF MANY USES. 


or outside. 


A pliable plastic that comes all ready for use inside 
Unrolls like ribbon. 


Adheres to any 


clean, dry surface. Just press into holes and cracks 


i with the fingers and it stays put. 
Can be painted 


t b fer or chip off. 


® A good plugger-upper 
€ Seals cracks in plaster 
and woodwork, around 
Screens, windows, case- 
ments, transoms, base- 
boards 


e Keeps out dirt, dust 
and vermin. Stops rattles 


About 80 feet of !4" 


Mortite to a roll. 


Will not crack, 


€ Permanent glazing for 
wood or metal sash 

® Plugs leaks around 
bathtubs, toilets, sinks, 
laundry tubs, etc. 

® Makes good packing 
and gaskets 

At your 


dealer's, or $1.25 postpaid. 
Send for Circular 


J. W. MORTELL СО. 


Also Makers of NoDrip and other 
Technical Coatings since 1895 


534 BURCH ST., KANKAKEE, ILL. 


COUNT TELEGRAPH WIRES IN THE DISTANCE 


This 9 power telescope makes objects 900 
o yards away appear as 100 yards distant. 
To ihe Naked Eve Brings objects 9 times closer. Telescope 
" у closed is less than 1 ft. Spot planes, ships, 
people, sporting events, etc. Has large 50 
mm lens (2 inches in diameter) something 
usually found only in higher priced tele- 
scopes. 20 DAY FREE TRIAL, Try for 20 
days at our risk! Return if not completely 
satisfied. SEND NO MONEY. Just pa 
postman $2.99 plus few cents postage. Cast 
orders sent postpaid. Don't wait—produc- 
tion of telescopes may be curtailed as it has 
been on binoculars. Vogue Telescope Co., 
7759 8, Halsted, Dept. K-106, Chicago 20. 


GUNS & 
SWORDS 


Are you a collector? A game and rumpus room decorator? 
Your treasure hunt ends in our catalog listing over 1000 
authentic items including old pistols, swords, knives, 
armor, etc. To get your 100-page illustrated catalog, send 25c to 


ROBERT ABELS, BOX PS, 860 Lexington Ave., New York 21, N. X. 


|EPAGES MODEL AEROPLANE GLUE 
|EPAGES LIQUID SOLDER 
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Buy War Savings 


At STEVENS 
the Pioneering Spirit 
lives on 


For eighty years, Stevens has pioneered new 
and better guns and new and better ways to 
make them. 

Whatever the sport .. . snapshooting at rab- 
bits streaking over the snow — swinging on 
upland game birds bursting from cover - - - 
bringing the gun up fast on mallards or 
honkers zooming in overhead - - - - holding 
steady on a varmint sitting, alert near his 
burrow .... for hunting, target shooting, or 
just plain "plinking," Stevens built fiver rifles 
and shotguns to bring the shooter more pleas- 
ure and better results. 

Ihree examples of Stevens' pioneering devel- 
opment are illustrated. These models were 
brought out just before the war required 
Stevens to devote its large capacity and pre- 
cision facilities to the manufacture of huge 
quantities of military rifles. 

Аз to the future— look for zzore Stevens im- 
provements...new models...finer Stevens 
rifles and shotguns. 


At Stevens, the pioneering spirit lives on. 


J. STEVENS ARMS COMPANY • Division of Savage 
Arms Corporation * Chicopee Falls, Mass. 


t STEVENS 
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Oscar means 
"bounding 


warrior” 


Send today for NEW, FREE BOOK of NAMES 


You'll get a big kick out of the meanings 
of people's names in “WHATS IN А 
NAME?" We'd like to send you this 
booklet free because we think it will help: 
you remember what our name means: 
“ETHYL is a trade mark name. It 
stands for antiknock fluid m 
the Ethyl Corporation? . - 
Send coupon for 
free booklet. It gives и n 
meanings of over 900. M ui | 
names. [tes f 


UR Tur 
re 


—  ——n o EET 
: т 


| “WHAT'S IN A NAME?" u 

| Dept. H10, Box 53, New York 8, N. Y. 
Please send me а free copy of ‘‘What’s in 

| a Name?" 


(PLEASE PRINT) 


i „эин ea a ир 


| City & State... aa cua a nn 


-—— —— — ——— PB ھچ‎ 


MENDS 
FURNITURE 


Sold al 

MENT S. hardware, 
ov AP variety, 
T Р n Jo | onery 
A&A and drug 
. т stores. 


MA ac oA, ie * й. 
Г “= Ж. Pw, «om 
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- И 
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Blade Holder for Draftsmen 


А. SAFE holder for a razor blade to be kept 
on the drafting board or workbench can be 
made in а few minutes. Two pieces of soft 
wood about 94" square and 2" long across 
the grain are carefully sanded, then joined 
by two thin pieces of wood to form a narrow 
groove that will hold the blade upright, as 
shown.—B. B. 


Wedges Force Joints Together 
in Repairing Damaged Door 


THE glued joints of doors that are ex- 


posed to the weather for some time often 


open up, especially between the top and 
bottom rails and the stiles. A simple and 
effective method of forcing the joints to- 
gether is to lay the door flat on a pair of 
sawhorses. Nail a square block on each 
sawhorse so that one edge of the door is 
butted against these blocks. On the oppo- 
site end of each sawhorse nail a block with 
one edge cut diagonally. 

Drive wooden wedges between these 
blocks and the door stile to force the joints 
tightly together. Set flat strips of iron into 
recesses gouged out to fit them. Fasten these 
with long, flathead screws countersunk flush 


| with the edge of the door.—A. L. K. 
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Fascinating Delta Book 


= points the way to fun and 
healthful recreation in your 


İL Homecraft Shop 


Fifty-six pages of 
‘practical, detailed 
help — ideas, pic- 
tures, plans, dia- 
grams — in: 


S “How to Plan a 


pah! 
ji 


Whether you are a veteran craftsman or a begin- 
ner, there is priceless information for you in this 
| Delta book. Specific information on building 
| shop benches, tool racks, cabinets, etc., chapters 

on: Type of Shop, Wiring, тер Lighting, Power 
lools, Choice of Hand Tools, Paint 
| Rack, Shop Pictures and Layouts, and 
many others. All this for only.......... 


Nine new books of "Classified Projects" 
— а whole book on each subject! 


Arranged for quick reference. Hundreds of plans 
and pictures show ''How to do it." You never 
guess — never go wrong. 21 Lovely Lamps. Pop- 
ular, pleasing designs. 19 Charming Chairs. Sim- 
ple, complete plans; handsome, durable, chairs. 
One Evening Projects. Dandy novelties, quickly 
built. Garden Furniture and Novelties. A swell 
collection. 40 Fine Tables. The finest of shop 
rojects. Outstanding favorites. Furniture Designs. 
esks, beds, wardrobes — fine pieces of larger furni- 
ture. Novelties. Useful small items. Profitable, in- 
teresting. Toys, Games, 
Playground Equipment. 
Real moneymakers. 
Small Furniture. Åt- 
tractive footstools, 
magazine racks, sew- 
ing cabinets, etc. Order 


bank | | ага NM ‚т ЖЕНИ par oe a dci 
NC ELEM MILWAUKEE M 

DOT OBS inc icine lain Fai dd Rai Eas ga i i 

ores 3]50 Power об. Eo s -——( Ears 


9 books 
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= Home Workshop’ 


25° 


What „аъ апа К to auis it 


DELTA 


An introduction to the hobby of hobbies, 


the creation of beautiful, useful things for 


pleasure or profit... 


There are no "strings" to 
this offer — nothing to 
buy. The coupon brings 
you the booklet, “Happi- 
ness is in your hands,” 
telling the story of the 
time-honored homecraft 
hobby which has brought 
happiness to so many. 


Health 

The booklet opens with an 
article reprinted from ‘‘Read- 
ers Digest," describing the 
benefits of manual hobbies in 
maintaining mental health. In 
these busy days, when nerves 
are on edge, thousands of 
people find relief from tension 
and meryous strain as they re- 
lax and forget their troubles 
in their homecraft shops. 


Happiness 
Ihe next section deals with 
the joy of making things with 
hands and tools, points out 
the versatility of the home- 
craft hobby. Your shop may 
HM-8 


be anything from a bench with 
a few simple hand tools to a 
room full of the finest power 
tools. The whole family shares 
in the fun, too, as others join 
in your activity or enjoy and 
admire the results. 


Profit 
Homecraft is a hobby which 
can pay its own way — with 


something to spare. Not only 
can you save money by doing 
your Own minor repair jobs, 
but you can follow the exam- 
ple of others who have built 
profitable businesses, making 
small furniture pieces, etc, 


Pointers 
"Happiness is in your hands" 
also gives you a number of 
valuable tips on planning your 
own shop, add shows you 
some ways to avoid disap- 
pointment. 

Remember, there 1s no cost 
or obligation. If you like, 
you may also order 
the books shown at 
the left, but if is not 
necessary to order 
them to get “Наррі- 
ness isin your hands,’’ 


M 


Tear out and mail this coupon today! 


Editor, Deltacraft Publications 


THE DELTA MANUFACTURING CO. 


Workshop."* 


Buy War Savings Bonds and Stamps regularly. 


685C E. Vienna Arve., Milwaukee 1, Wis. 


Please send me your FREE booklet, "Happiness is in your hands." 
[1 I would also like to have a сору of 
I am enclosing 25 cents. 
nine books of “Classified Projects.” 


"How to Plan a Home 
L] Here is $1.50 for the 
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THE PLAYS OF SHAKESPEARE 


1+5 reassuring to find the things that live on, because 
they are good. Imported Mediterranean briar is one of 
those things —the perfect pipe material. We proudly 
offer it, as we did before the war, in a pipe produced 
by the same craftsmen of LHS, with the same solid 
rubber bit, sterling silver band and all. 


still made of 


GENUINE IMPORTED , 
BRIAR ' 


Billiard Shape. 
Antique Finish. 


Every pipe 
numbered, 


Also Smooth Ær registered | 

Finish. Many Л A N and guar- 

|. handsome A. anteed by . 
models. LHS 


E LEN. STERN, Inc. 
Stern Bidg., 60 Pearl Si., 
Es W.Y. 


cb 


Ultra-fine $10 
Purex Pipes $1. 50, $3.50 


BOTTLENECK BUSTERS 


Makers of famous 


Chicago Mounted 
Wheels — They're 
tough, long lived, 


300 sizes, styles 
and grains. 


Chicago Grinding 
Wheels—Withfull 
WPB approval, 
we specialize on 
wheels 3” in diam. 
and under for 
the duration. 


AMERICA’S UNBEATABLES 


Yes, all the wheels in our line are small, but powerful 
and swift tools of war doing their stuff day in and day 
out—making it possible to speed through everything 
that requires precision internal or external grinding, 
polishing and  burring—bomb- x WERDQUA,, 
sights, planes, tanks, guns, intri- کې‎ ^t 
cate instruments, etc. ` a 


Handee Tool of 1001 Uses and Hi- 
Power Grinders are still available 
to all who have priorities, 


Send for Free Catalog. 
CHICAGO WHEEL & MFG. CO. 


115 S. Aberdeen St. Chicago 7, Ш. 
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dependable. Over | 
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WITTE ENGINES 


A REAL Money Maker . 


for farm or factory. Uses zoom 
cheap liquid fuels. Pays for 


itself out of savings. 


чар \ 


МАКЕ МОМ ЕҮ 

Start а wood saw- 

a ing business — turn 

spare timber into cash. Factory prices; 
cash or terms; FREE Catalog. 


WITTE ENGINE WORKS 
1600 Oakland Ave. KANSAS CITY 3, MO. 


BUY BONDS NOW— 
“BYE-BYE” LATER 


ж Let's win this war first. When peace f$ 
comes, go ''bye-bye'"— motor trips to new $ 
places. The new model HULL Fz "E 
AUTO COMPASS, improved by | ^4 
wartime engineering, will then be [2377 
available at your dealers. bres 


pe— 
NOW MADE EASY! 


New course for practical men, 
mechanics, carpenters, fix-it 
shops, etc. Learn to fit keys, 
pick locks, de-code, make 
masterkeys. It pays! Send 
name for FREE details. 
Mo obligation—write to- 
day! Nelson Co., 321 S. 
Wabash, Dept. С-703, 
Chicago. 


DUPOR No.1 MINIATURE 
| DUST MASK 


Wear when sanding, grinding, paint spraying, sweeping, dusting, furnace a 
cleaning, etc. Handy as a pair of glasses. Just keep mouth closed and | 
breathe through nose is all you do to operate. Protects against nuisance dusts, ә 
lint, coal, cement, grain dust. Hay fever sufferers wear to keep from breathing 
pollen. Weighs 1 oz. Has 9 sq. in. filler. Write for Free Literature! 


H. S. COVER, Dept. PS, South Bend, Ind. 
"GOLDEN JUBILEE YEAR, 1894-1944" 
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GERSTNER Tool Chests 


Free Catalog for Machinists, toolmakers and 
patternmakers, 
GERSTNER TOOL CHESTS 
544 Columbia St., Dayton 7, Ohio. 


AMERICA'S BEST Ж, SHOES ШШ 


W. 1. Сил 


las CO.. BROCKTON, MASS. -— 


Write for 
FREE BOOK 


PUT THIS OTTAWA to work for you. 
PS ‚ MAKE MONEY! Wood is valuable. 
==. Does more than 10 men. Easily 

operated, Falls trees—and saws 
X limbs. Use b-hp. engine for 
)à other work. 

| ТТАМА MFG. CO. 

301 Wood St. Ottawa, Kans, 


< -saw 10 to 20 - 
CORDS A DAY 


WRITE FOR 
OUR 
TOOL DATA 
SHEETS 


J. H. WILLIAMS & CO.. BUFFALO, М. Y. 


POPULAR SCIENCE 


AT LAST! 


Now You (an BLAST OUT 


Clean Them Thoroughly With 
CARTER 
WATER PRESSURE DRAIN CLEANER 


So Easy to Use. The minute you notice a slow- 
running drain put a Carter Water Pressure Drain 
Cleaner to work. Cleans out filth, corrosion, soap 
curds and other stoppages in double-quick time! 
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Uses water pressure to clean drains, and oper- 
ates on an entirely different principle from any- 
thing you have ever seen. Simply attach and it 
works automatically. Has no moving parts. Uses 
no caustics or other dangerous chemicals. Good 
for many years of service. 


Get Yours TODAY —Designed for use on 
lavatories, toilets, kitchen sinks, laundry tubs, 
bathtubs and basement drains. Housewives are 
delighted with the wonderful job it does. Indeed, 
any woman can use it. Get yours today. Ask your 
neighborhood dealer or you may order direct 
by using the coupon. 


ONTHANK-DAVIS CO., Dept. PS-3, DesMoines9,Ia. 


108 & MT 
О" vag or, E 


* Guaranteed by ^ : 
| "Good Housekeeping 
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WATER PRESSURE DRAIN 


$ | 1 J | Е: | [ 
d s 5D d? ı Onthank-Davis Co., Dept. PS-3,Des Moines 9, lowa i 
х А E 3 
merr > : А I enclose $2.50. Send me Carter Drain Cleaner with 224 В 
ш ! ——— a ft. length. П 
Ж : 1 d adde $3.95. Send me Carter Drain Cleaner, 714 ft : 

y engtn. 

TAN for 215-ft. length. ' i 
= For С : ngt = Name * à 9 » B à à H B B B B b à BOR OB B à à d Ó à D Bo B àB B B B B D à 5 B OB B S Bc Ф а * sti et 859 - 
= 5 Family size, 714-ft. 8 Address.... & & 8 & 5 B B à B B P BÀ W^ B P ho P à Bo а See s». RR eee a 

a [| 
> length, $3.95. 4 а eee. Em г 
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hotographs Prove 
at GrafFlox Does 


г Here is the old type ring, 
: Жш ерык ution of 
nature! graphite їп cupola 
iron. Also trouble some film 

| «v metal and loose particles 
eft by machining. ( Photo- 
Ui ëT гар а by  indepen- 
dent research laboratory). 


Burd electric furnace 
natural graphite is 


diatributed. 3 


Microphoto Shows loose 
particles removed . . . and 
penetrating layer of grad- 
phite applied. 


The dense, 100^5 graphite imi ntm of Burd “Graf- Flox” Piston 
Rings insures a "smooth, polished cylinder surface. The exclusive 
self-lubricating feature reduces friction regardless of heat, adds 
life to rings, pistons and cylinders. Burd ‘‘Graf-Flox”’ Piston 
Tings are self-seating—require no run-in, restore compression 
and power—save gas and oil, Born in the laboratory, tested on 
the speedway, Burd ‘‘Graf-Flox'’ Rings are now proving them- 
selves on land, sea and in the air. 


BURD PISTON RING CO., Dept. PS, Rockford, Ill, 


COUPON BRINGS HAND BOOK FREE vii 


BURD PISTON RING CO,, Dept. PS 
Rockford, Illinois 


Send me ''Servicemen's Handy Handbook?’ and 
vest-pocket car economy record book as well as 
information on *'Graf-Flox'' piston rings. 


eventi 


Name 
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DECORATIVE 


Decalcomania Transfers 


Imported Designs of all Sizes and Types — Flowers, 
Fruits, Figures, Birds, Dogs, Horse Heads, Ships, 
Juvenile, Tropical, Chinese, Peasant, Colonial, 
Inlay, Borders, Initials, etc., 

for Furniture, Doors, Walls, Trays and what not. 
Catalog with800illustrationsin Colorsentfor25c 

Deductible on first purchase of $1.00 up. 


L.C.WELLS,Dept.PS-43,25E.26th St., New York 


TET 


^ Learn to Send and Receive Radio Code at home or 
in camp. or prepare for higher proficiency and 
rating through easy, practical system used in train- 
ing radiotelegraph specialists. Thousands of oper- 
ators needed. Write for FREE bock. 
CANDLER SYSTEM 
Dept. 6-с, Box 928, Denver, 


Colo., U. $, A. 


RESET 
DRAWER 
PULLS: 


Loose drawer pulls can 
be quickly and easily 
reset with PLASTIC 
WOOD. Handles like 
putty; hardens into 
wood. At Paint, Hard- 
ware, and 10£ Stores, 


- моор = 


W'INN'S new IDEA 
HOME LABORATORY 
CHEMICAL KITS 


For High School & College 
Students. Send 5c for Litera- 
ture and Retail Supply Catalog. 
J. H. WINN MFG. CO., Dept. 103 
124 W. 23 St., New York 11, N. Y. 


OTTAWA 
SERNTRACTOR 


Falls Tree—Cuts Log SAW 


e-off any trac- i 
he вов F ower 1 Tak stroke. Saws fast. Write for FREE 
кану oi fuel. Thousan » or i satisfied users. Book and Prices 
Bi r saver. Low in Price 
OTTAWA MFG. CO., D301 Forest Ave, OTTAWA, KANSAS 

FROM OLD 


BUILDARCEWELDER. GENERATOR 


For Light or Heavy Work. 30-200 am- 
peres. Complete PLANS 35c. Send today 
and we'll include FREE our BIG Catalog. 
LEJAY Mfg. Co. 1323 Lejay Bldg., 


Minn. 


Minneapolis, 


H-C PELLETS ARE AVAILABLE 


at dealers or direct. Cal. .22 and Cal. .177. Production of 
all models Benjamin Air Rifles and Benjamin Air Pistols 
has been suspended for the duration as our facilities are 
engaged in War Work. WRITE FOR OUR ILLUSTRATED 
PRICE LIST and BUY MORE WAR BONDS. 


EE? e ^ 
S ELDERS 


. If you are a welder, 


limes, 


it lor the asking. 


SEND 


TODAY 
Yor your copy | 
کے‎ ar MAIS fero) 
booklet / 


GUIDE 


Chock full of information you need 


to know—often on a moment's notice 
ANC you should have 
one of these handy books with you at all 
Answers many.a question for you. 
Handy chart lets you check your welds for 
quality and tells you what's wrong. Weld. 
ing symbols in handy lorm: 
condensed vest pocket! manual. 


HOBART BROS. cO., Box a 34, 


HOBART е r feds 


at “One of the Worldi langeat Биді of "kc Welders” 


BENJAMIN AIR RIFLE CO., 811 Marion St.. St. Louis, (4) Mo. 


NOW YOU 
CAN GET 


PROMPT 
DELIVERY 


on Hobart 
Welders if on | 
important work 4 


in fact it's a 


We'll send 


TROY, OHIO 


He was assigned to do KP 
This most romantic guy 

It looks as tho he thought KP 
stood for Kutie Pie 


w Mure Rte, ERED 


to STAR 

шр BATTERY ths 
uj LE nieder 
p A nigm 


You can'tbuy them as before 
When it's overthere'll be more 


BATTERIES 


ж 


GS Tool Chests аге used by thousands of | 
mechanics to safeguard their valuable 
precision tools. Illustrated is Solid Oak l 
Chest 20"x9"X13!4" with T drawers sna 4 

TWO LOCKS for complete safety. a. 
Price $13.50 plus shipping charges. 
QUICK DELIVERY to workers in 
war plants, Extra discounts on 
quantity orders. INQUIRE. SEND 
YOUR ORDER IN TODAY. 


Write for four page folder. 


GEO. SCHERR CO. = 


128PS LAFAYETTE ST. - NEW YORK 13 


30 SHAVES FROM 1 BLADE 


GS TOOL CH ESTS (= 


AMAZING NEW 
BLADE SHARPENER 


Î New sharpener for all makes of 
"№ | double-edge razor blades 
performs miracles! "Not КЕ. 
; necessary to change blades," 
writes one user. Another says, 
| “*Have used 1 bladeover730 times. 'RAZOROLL 
really sharpens blades because it strops on leath- 
er.Gives keen, smooth shaving cp No guess- 
= work. Blade held ах correct an and proper 
ressure—automatically..ust ыйыы дар tosharpen 
o gears. Well made. Handsome compact, sturdy. 
eighs few ounces. Will last years, Makes ideal gift. 


Wri day. Pa tman оп! 
SEND NO MONEY! ; lus few centa a e Use 
RAZOROLL for 5 days hp f LUI ure re not delighted with 


emooth, velvet shaves you get, return ВА and we'll return 
your dollar. Burry—order today. a COMPANY 


620 North Michigan Avenue, Dept. 293, Chicago, lllinois 


The Dennison Handy Helper says: 
Kiss Goodbye Your Metal Clips; 
Now They're Guns and Battleships 


| NEVER. MIND. You CAN ALWAYS USE 


ast "Mo WAFERS 


| At Stationery Departments Everywhere. 
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4 де ога S SMOOTH-ON 


Buy War Savings Bonds and Stamps regularly. 
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Those Furnace Leaks 
Waste Fuel.. 


ТОР up leaks and cracks 

in your heating equip- 

ment and save precious coal 

or oil—prevent the discom- 

forts of a furnace break- 
down in winter weather. 


= Seal leaks in boiler, tank, 
piping and radiators with handy Smooth-On 
No. 1 Iron Repair Cement. No experience need- 
ed, no heat required. Smooth-On handles like 
putty, hardens durably. Besides stopping leaks 
and sealing cracks, Smooth-On tightens loose 
handles, knobs, casters—does countless home re- 
pair jobs. 


Keep a can of Smooth-On handy—get it at 
vour neighborhood hardware store in 1934-oz., 
7 or larger containers. Inexpensive—does not 


1-02, 
deteriorate . . . and be sure to mail us the coupon 


TODAY for the 


FREE 


Home Repair Manual 


showing. with pictures and simpli- 
fied descriptions, all sorts of repairs 


any householder can make. 40 
pages. 170 diagrams. Pocket size. 
Handy index. Send coupon for 
your copy. 


Гг-- === == MAIL THIS TODAY m m m m mm 


1 Smooth-On Mfg. Co., Dept. 58, 
570 Communipaw Avenue, Jersey City 4, N.J. 


Yes—please mail me my Smooth-On Hand- 
ok. 


onere ae 
d 1 


4 Name........ 
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7 
oDELS 
R CROWN и i © в = 
нн NATURAL GRAINS. 


FOR MEN WHO A | 
REALLY KNOW уу = 


ee T te 


Men who are prone to smoke all through the 
day will tell you that only an extraordinary 
pipe can stay friendly under round-the-clock 
pressure. Such a pipe ts Royalton, It assures 
undiminished pleasure and extra contentment 
— even at the end of a day's heavy smoking. 


HENRY, LEONARD & THOMAS, OZONE PK., NEW YORK 


— YOU CAN EASILY MAKE _ 
Telescopes—Magnifiers—Photographic Gadgets 


and HUNDREDS of EXPERIMENTS with 


coss LENSES 


COST 


Big 10 Page Project and Idea Booklet with 
all sets——describes successful developments—points 
the way to new experiments. 


ALL LENSES NEW, finely ground and polished, 
edges very slightly chipped—A SALVAGE BARGAIN! 


Set Mo. 301-N “Our Advertising Special" 15 Lenses for 
$1.60 Postpaid. For making your own powerful tele- 
scopes, strong magnifiers, photo cells, rifle scopes, tele- 
photo lens, dummy focusing camera, Kodachrome viewer, 
stereoscopic viewer, ground glass and enlarging focusing 
aids. For experimental optics, portraits of babies and 
small pets, copying, ultra close-up shots, and many, 
many other uses. 

Set Mo. 305-N “The Gadgeteer's Delight" 35 Lenses 
for $5.00 Postpaid. Contains all the lenses in the 
above set plus twenty more expensive lenses increasing 
your field of experiment and gadget making. All our 
lenses are neatly packed and marked. 

Set No. 310-N “‘The Experimenter's Dream" 60 Lenses 
and New Complete 50 Page Booklet—$10.00 Postpaid. 
Contains all the lenses in the above sets plus 25 others 
that makes this a sensational buy. The variety of lenses 
in this set will enable yon to conduct countless experi- 
ments and build a wide variety of optical equipment. 


JUST COMPLETED! 


50 Page Illustrated Idea Booklet “Fun With Chipped 
Edge Lenses'" Only $1.00. The Complete Hand Book 
describing a wide variety of exciting experiments and 
valuable optical devices you can build. 


PROJECTING LENSES 


We now have projecting lenses for the opaque picture 
projector described in Sept. issue of Popular Science 


Limited Number! Hurry! 


EDMUND SALVAGE CO. 


27 W. Clinton Ave., Dept. 10, P. О. Audubon, М. J. 


232 Buy War Savings Bonds and 


| 


Stamps regularly. 


Test O Lite 


=> ‘Le perior to ordinary 
Ci Lir 


the MODERN 


TROUBLE SHOOTER 


| | Our 
SA @ THE NEON GLOW ^- 
| 4 v | ...LOCATES TROUBLE 
1 


INSTANTLY in electric cir- 
cuits, fuses, cul-ouls, motors, 
radios, appliances. Tests 
everything electrical from 
100 to 550 volts. Indicates 
hot or grounded wires. Tells 
^ | AC from DC. Far su- 


clumsy tes! bulb. 


d PUTS "FINGER" ON THE 
TROUBLE SPOT--QUICKLY 


Saves precious time. Indispensable in shop 
or home. Has patented safety features. 
Vest pocket size with clip. Lifetime guar- 
antee. List $1.50 (Priority A7 required) 
Purchase through regular electricaldealers. 


L.S.BRACH MFG. CORP. 
55 Dickerson St. Newark, N.J. 


Class pins, club pins, rings and emblems. F R 3 E 
— Finest quality. Reasonable prices from C AT A LOG 
55c up. Write today. Department 0, | 

Metal Arts Co., Rochester, N. Y. 


Easy to fix cuts, bruises, worn spots in tires. 
50-LO also mends shoes, raincoats, boots—any- 


thing of rub- 


SPREADS ON like butter, Dries 
tough overnight. Flexible Non- 
skid. Waterproof. Won't come 
off —guaranteed 


| سے‎ AT HARDWARE 
2 SOLO слон: 


don't WORRY 


Why put up with years of 
needless discomfort and 
worry? Try a Brooks Auto- 
matic Air Cushion. This 
marvelous appliance per- 
mits the opening to close, 
yet holdsreducible rupture 
securely, comfortably—day 
and night. Thousands report amazing results. 
Light, neat-fitting. No hard pads or stiff springs 
to chafe or gouge. Made for men, women and 
children. Durable, cheap, Sent on trial to prove it. 
Never sold in stores. Beware of imitations. Write for 
Free Book on Rupture, no-risk trial order plan, and 
proof of results. All correspondence confidential. 


BROOKS COMPANY, 160-C State St., Marshall, Mich. 


cine en MEND the HOLE for 


POPULAR SCIENCE 


AUTO-GLIDE 


One Reason Why 


America’s Production Speed has Amazed the World! 


PRODUCTION SCOOTERS! That’s what the Re- 
public Aviation Corp., Indiana Divn. (above) and 
the Bell Aircraft Corp., Georgia Divn. (below) call 
their fleets of CUSHMAN  Auto-Glides. 


These dependable machines average hundreds of 
miles daily, scooting around the plant saving many 
dolars and man-hours; carrying messengers, in- 
spectors, express, mail and materials. 


Special traffic system—with dispatcher, traffic 
rules and traffic guards—keep the fleet moving 
swiftly, smoothly. The fleet dispatcher can tell you 
the saving in man-hours is enormous. Special serv- 
icemen can tell you CUSHMAN economy is impor- 
tant—over 75 miles to the gallon! 


In the same faithful way, hundreds of CUSHMANSs serve 
the Army, Navy and Air Forces—at home and at the front. 


WRITE They may be available for your busi- 
ness, See your local CUSHMAN dealer—or 
write us for full details. SEND TODAY! 


“CUSHMAN 1 MOTOR WORKS, Dept. ЖШ Lincoln, Nebr. 


OOLS 20 CARBON DRILL SET 


T 


| TH ro FINI SA No. GL to S0. A crat x Case, Drills 
OB n's treasure! In И 
Ж ШАЙ comuna Д 
No, 1 to No. 60 
60 CARBON DRILL SET $e is $1975 mm 


Needle Files | Carbon Drills | Pin Vises Dentist ream- 
pine S486 о ошеа е) ocu же, uis [er ее 
614," Іопе: | 50 060 ea. 20c Sizes t M. ES Hair- ground 
Round, НІГ | 40 to 49 ea. 25e | .046.055ea.40c | chuck. Takes | wood rasp-75c 


Rd., Flat, 
Oval, үеге, 


32 to 48 ea, 30c | 


Carbon Taps 


40 to 80, $1.00. 


Tap Wrench 


Sd., 3 ltoSlea.35c| 0-80 65c 1-72 заан, 2 Jar 1/16-9/3281 25 
EauallingBai- Hi-Speed | 650, 2-56 608, | closes to zero, | Complete with 
Shtting,Mark.|  Deilis | Sze. Bes oe | 596 ratchet $2.00. 
ing ea., 40c 1/8 30c | 8-89 450. 10-24 Tweezers Tap Chuck 
mpiete / | Bene ete ИИ roide Small 

бе To nica 5/32" 35e | 50c. pis. Sle Tal | Takes 13/16 
ndexed old- 11/64" 4üc DIESforabeve ger. Sure-grip round dies 
er $4. 13/64" 45е 50 ea. $1.00. 


INTERNATIONAL MODEL, 254 (PZ) W. 55th St., New York 19, N.Y. 


ELECTRICITY FOR ANY JOB 


ANYWHERE 


GASOLINE DRIVEN ELEC- 
LANTS provide electricity 
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ONAN 
TRIC 


A.C, and D. 
D, W. Onan 


in locations where it is not other- 
wiseavallable,andforemergencyand 
standby service, Thousands doing 
a winning job in the war. 


Sizes from 350 to 35,000 


watts, A.C 


O to 800 cy- 


5 
cles, 110 to 660 volts. D.C. 
6 to 4.000 volts, Also dual 


Royalston 
apolis 1. 


Buy War Savings Bonds and Stamps regularly. 


C. output models. 
& Sons, 1813 


Ae , Minne- 


Min 
Details gladly bw a 


ee 
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MILLERS FALLS 


THE QUALITY which has always 
been symbolized by the Goodell-Pratt 
trademark lives on under the Millers 
, Falls name. One in quality for genera- 
tions — one in production and man- 
agement since 1931 — Goodell-Pratt 
precision tools now. carry the company 
name — Millers Falls. Only the trade- 
name is changed. 


So when you buy, insist on the name 
Millers Falls. 


MILLERS FALLS 


COMPANY 


Turn Your IDEAS 
INTO MONEY 


SUGGESTIONS WANTED FOR 
PRODUCTS 


THIS PLANT CAN MAKE 


Our enlarged facilities for precision manufactur- 
ing, now engaged 100° on war work, can be read- 
ily converted to peacetime products when victory 
18 won. 

If you have suggestions for postwar products, 
write us describing your Invention. We are par- 
ticularly intereste d in the followi ing types of prod- 
ucts — toys and games, electrical devices, auto 
accessories, household items, including metal 
furniture, kitchen utensils and toilet articles. 


Your Rights Will Be Fully Protected 


Send us a description of your invention but do not 
send finished drawings until they are requested. 
Our engineers will examine carefully all ideas. lf 
yours are acceptable, an offer will be made for 
either an outright purchase or use on a royalty 
basis that is mutually satisfactory. Write Post 
War Planning Committee, Department ЗР. 


ARNOLT MOTOR COMPANY 


Warsaw, Indiana • Peacetime Builders of 


SEA-MITE Marine Engines 


"Many days І d 6 
earn as much as f 


"I bought а Foley Saw 
Filer, one year later had 
all debts paid and also 
$400 on a new home. 
Many days I earn as much 
as $16," says J. H. Kel- 
logg. W.L.Tarrant writes: 
"I left my old joblastSep- 
tember and in 10 months 
have filed 2,159 saws. We 
have a lovely business 
worked up апа cannot keep 
up with the work.'' 


There are hundreds of 
saws to sharpen in your 
community — used in 
homes, by carpenters, 
farmers, schools, mills. 
factories, etc. You can file 
them so much faster and 
better with the Foley,— 
make up to $2 or $3 an hour. All hand saws, also band and 
circular saws can be filed. No eye-strain, no experience needed 
with the FOLEY AUTOMATIC SAW FILER. 
shows how to start 


FREE PLA this steady cash busi- 


ness now during war-time, and be ready for 

the big peace-time building boom that is 
sure to come later. No special priority appli- 
cation required—delivery guaranteed. Send 
coupon today—no salesman will call. 

— ee —— ee  —— ee — —— — د‎ ee eee -——— | 


FOLEY MANUFACTURING CO. 


319-4 Foley Bidg., Minneapolis 13, Minn. 
Please send FREE PLAN on saw filing 
business. 


> 
FOLEY _.. | 
E FILER 

а — 


Buy War Savings Bonds and Stamps regularly. 


with 
Steel-GripFinger Guards 


“7 Hundreds of factories are saving 
» time and injuries in war produc- 
tion b protectin 
Steel- rip Fin er Guards, Used for 
handling rough or sharp articles, 
for buffing, grinding,sanding, pol- 
ishing, punch press work and hun- 
dreds of other jobs. Protectfingers 
orthumb, front or back,from cuts, 
abrasions or blisters. Made of 
durable leather win elastice web 
Pree DERE, CoO comfortablefit. 

Easy on and off. [rins size fita all, 
men or women. Send 10е each for 
samples or trial fader box of 50 at 
ë Mc each, less 1 

Catalog af 2046 Grip Safety 
Apparel free on requeat 


ta INDUSTRIAL GLOVES CO. 


Ё > Famous Industria] 652 Garfield Blvd., Danville, Ill. 
Safeguards Sincê 1910 Canada: Safety Supply Co., Toronto e 


SHIP 


MODELS 
ILLUSTRATED 


with a guide to 
modeling 
is the first book of ifs kind ever 
Ў published — of ship models, of real 
ships, of masts, of rigging, of fur- 
niture, of deck gear — covering 
many types of vessels from whale- 
boats fo FT’; from "Slavers" to 
Corvettes. It incorporates many 
color plates, closeup photos, de- 
tailed drawings and actual construc- 
tion plans, in addition to a salty tert 
covering ship model building d a 
glossary of nautical terms. Send for 
it today. We'll include our catalogue 
of ship model kits and supplies. 


ave Fingers © 


workers with 


OLD HICKORY | 


| STEEL GRIP 


HADE iM Boal sd А 


POSTPAID 


29 WEST 15th STREET 
MARINE Море: Со. DEPT. Р-5 NEW YORK CITY 


lev 


GENUINE U. 5. BARGAINS к 

О. D. Wool Blankets (used). ..$2.95 

| [rj I pe Ration Bags (New).. 49 

y Pup Tents (used). 3.50 

Slightiy Ө Used Srm) Caisson Wheels with 

es 322 lbs. $37.50 

e e p bargains in military, 

‘outdoor & sport goods for hunter, farmer, 

scout. Send 10с for 32 page catalog re- 
turned with first order 


A and N SUPPLY co. 
4784 LESTER ST. RICHMOND, VA. 


| . | г 6 DAYS: TRIAL! 
LB TRY OUR SIGHT TESTERS! Complete - 
|! Сгасе your face with good looking etasses. glasses. 
| SELECT for yourself 
from the many styles 


inourcatalogthe ones 
| that look best on you. 


MONEY-BAC K Guarantee! {=т= 
Wear our glasses on trial Broken Glasses 


16 days—if not fully satis- REPAIRED. Dr. of 
fied your money refunded. Opt, supervises. 


U. 5. EYE-GLASSES CO., 1557 Milwaukee Ave., Dept. 3-42, Chicago 
PAINTING 


p EARN MONEY Ете 


e No previous training or talent neces- 
sary. Unique Stuart System teaches you, 
by mail, in 11 simple, easy-to-follow les- 
sons, to make excellent charcoal and oil 
likenesses. Detailed guidance for your 
every step. Send for free book today. 


STUART 

STUDIOS, | 

121 Monument Circle, Room 283, Indianapolis 9, Ind. 
Please send me free book and outline of lessons. 


Name 
Street | | - 
City State 
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10-in. TILTING ARBOR SAW 7Z 


Has capacity up to 334” depth of cut and a working surface 1080 
square inches with regular extensions, or 1395 square inches with 
special extensions. Distance in front of blade is 14%” and from 
blade to rip fence with regular extensions 17", or 25" with special 
extension providing preston possible utility. Cast iron table top is 
made of close grained seasoned gray iron heavily ribbed with an ac- 
curately ground and polished surface. Motor mounting is designed 
for most Standard Motors. Has many other special features, 


SEND FOR LATEST DURO CATALOG 


For full details and prices on the DURO 10-inch Circular Saw send for 
latest DURO CATALOG. Also lists specifications and prices of complete 
line of DURO single and multi-spindle Drill Presses, Circular Saws, 
Jointers, Routers, Shapers, Grinders, Lathes, Scroll Saws, Flexible 
Shaft Units and Portable Electric Drills. 


€0600000009000090000900000099 
| . ® The Duro Metal Products Co. е 
| „ 2668 N. Kildare Ave., Chicago, Illinois е 
Hn e _ Please send me FREE copy of latest DURO : 
Catalog giving full specifications on new DURO 
| | | А 10" Circular Saws and other DURO chine Tools, = 
MACHINE TOOL DIVISION è —————— ‚ ө 
ALSO MAKERS OF DURO HAND TOOLS ¢ aaarcess.. e O 
+ CHE ue add aka toa CE eris State... © 
60900900000000009000090000900000009000000000000900009000090000002020009 е 
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| HOW TO OBTAIN 
SHOP TOOLS 


at the earliest possible moment and 


PAY FOR THEM OUT OF 
PATRIOTIC SAVINGS 
IN WAR BONDS 


Own versatile, low-cost, sturdy 


Boice-Crane 
Band Saws - Saw Jointers 
Jig Saws - Spindle Shapers 
Belt Sanders - Spindle Sanders 
Drill Presses - Lathes 
Thickness Planers 


Write today for folder on the 


URCHASE 
RIORITY 
LAN 


a safe, convenient plan for forward-looking 
shop men and home craftsmen. 

With manufacturers now engaged 100% 
in war production, the pent-up demand for 
shop tools is tremendous. You can avoid 
prolonged waiting for your tools, or the 
necessity of buying something less satisfac- 
tory, by reserving a preferred delivery 
position now. Use this convenient coupon 
to get details. 


BOICE-CRANE CO. 
944 Central Ave., Toledo, Ohio 


Please send, without obligation or cost, details of the 
Boice-Crane Purchase Priority Plan, together with a 
copy of your catalog on shop tools. 
NAME 
STREET 


EET es La n. 


DRAFTSMEN'S 8° ADJUSTABLE TRIANGLE 


angles and vertical lines derived without  re-setting. 
sturdy, transparent, invaluable for all types of drawings. 
Only $3.98. Catalog free, (Dealers write.) DRAFTSMEN'S 
SUPPLY CO., Dept. T, 19 So. Wells St., Chicago 6, 11. 


Permits tracing any angle from 0°-90°, Complementary | 


ARMSTRONG TOOL BOLDER 


enabled American Industry to change 
to war production “over night." For 
they are the permanent, multi-purpose 
tools used by 96°; of the machine shops 
and tool rooms, on lathes, planers and 
ane ers—the tools used to make dies 

jigs, to build production machines. 
They are the tools you will want for 
your own shop after the war—ARM- 
SIRONG TOOL HOLDERS for indus- 
try, АСЕ ТОП Holders for home work 

shops. 


ARMSTRONG BROS.TOOL CO. 
"The Tool Holder People" 


329 M. Francisco Ave. Chicago, U. S. A. 


i UTILITY TRAINER—2 PLACE. 2. PRE-FLIGHT 
TRAINER. 3. PRIMARY GLIDER. 4. HIGH PER- 
FORMANCE SOARING GLIDER. Engineered, 
carries CAA, NR license. Reasonable. Write 
for free 3-view prints. 


CALIFORNIA AERO GLIDER CO., INC. 
+ PS-M, 1829 W. 62nd St., Los Angeles 44, Calif. 


EYEGLASSES BY MAIL " 
As 16 BAYS. TRIAL 
$1. 95 + WRITE TODAY FOR 


CATALOG SEND NO MONEY 


ADVANCE "SPECTACLE COMPANY 
537 South Dearborn Street 
CHICAGO ILLINOIS DEPT. SP-3 


, MONEY IN RABBITS-CAVIES 


WE BU and put you in touch with other markets. 
Catalog and copy of magazine 10e. Or send 

25c for Book Catalog and Price List and 3mo.'s Subscrip- 

tion to the AMERICAN SMALL STOCK FARMER. 


OUTDOOR ENTERPRISE CO., BV55, PEARL RIVER, N. Y. 


LEARN MENTAL TELEPATHY 
те ТЕР AHEAD OF THE CROWD/ 


ROCKET YOUR AMBITIONS into reality. “Gat 
things you want: banish Fear, solve problems 
quickly! Fascinating methods and experiments. 
Write TODAY for startling FREE booklet and 
convincing FACTS. Or send $1 for 5 amazing 


HARMONY 


Success lessons and GREAT KEY THOUGHT. Atlantean 
Guild, Box 582 B, Harrisburg, Pa. 


When Writing Advertisers Please 


Mention Popular Science Monthly 


Assorted CIRCULAR SAW BLADES 


aud TWO MANDRELS 24 for... 


85 


NO PRIORITIES 
NEEDED 


This sensational value is limited to supply $ 
on hand. Act fast if you want to get in on 

this bargain. Blades are of laboratory 
tested fine tool steel (total carbon, 1.19; 
Manganese, .53; Nickel, Nil; Chromium, 
03; Vanadium, .005; Molybdenum, .04). 
Sixty assorted blades sizes from .43 x .005 to 1.20 x .020, 
Blades to cut all types of materials, steel, wood, fibre, plastics, 
etc. The mandrels are 3/32”. 

Use them on Electric Hand Tools, Small Lathes and Millers. Send 
$1.00 with order, balance on Delivery plus the usual Parcel 
Post collection charges. 


SURPLUS TRADING CO. 


6 MURRAY STREET DEPT. B NEW YORK 7, N. Y. 
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INTRODUCING-New Victory Model 
"HANDIWELD ELECTRIC~ 


LIGHT SOCKET 


| Victory Model Handiweld 
Arc Welder operates from 110 
3 Volts, A.C. or D.C. current same 
4 as other arc welders higher priced; 
A generates tremendous heat to weld 
all metals. Not a toy welder that 
| uses carbons, but actually uses 
standard coated rods—sizes 
p 1/16" and 3/32". However, 
| due to Priorities а generous Y 
supply of 1/16" rods only are Ny 
supplied with the welder, 
Guaranteed not to burn out. = 
Repairs fenders, auto bodies, 
radiators, machinery parts, etc. 
Take Victory Model Handiweld 
anywhere to job, operate right 
from light socket. You'll find a thousand uses for this 
welder around your home, garage, workshop. Also in 
arages, factories, repair shops, tin "no в; mechanics, 
nventors, plumbers, farmers, etc. er a “Victory 
Model'' Handiweld now. SEND NO MONEY. We'll rush 
one to you with rods, helmet, operating instructions, and all neces- 
sary parts with the exception of a large jar and a small piece of ex- 
tension cord; these most everyone has. Pay postman only $1.95 
Plus a few cents postage. If not delighted return Victory Model 
Handi weld in days, rom есек апа money paid for it will be 


nded EUR AM. ur order now 
KUMFY PRODUCTS ^ Dept. B-205, Cincinnati, Ohio 


< ШЕШШ PLUGS INTO 


Handsome, 32-page smoker's guide describes, 
illustrates scores of sweet-smoking pipes, rare, 
tasty tobaccos, beautiful pouches, humidors, 
etc. Many excelient gift ideas, especially for 
servicemen. You'll prize this pleasure-packed 
book. It's FREE — write today. Lane Tobacco, 
Yori ia PSS, 122 East 42nd St, New 

or i 


Your Walth with a ‘Broken Crystal Is Useless 


— Exposed to Damage from Glass and Dust. 
PROTECT YOUR WATCH—Avoid costly re- 


pa | ' or SFLEXO 
CRYSTAL 100% BREAK-PROOF—Any size 
—Any shape. Can be fıtted while you wait. 
| Mfgrs.of military water-proof watches,gauges, 
| instruments now use G-S FLEXO CRYSTALS 
—100% BREAK-PROOF. L 
Inquiries znvited from manufacturers. 
_GERMANOW-SIMON MACHINE COMPANY, Rochester, N. Y. 
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. For Saws a 
~ fMan Can Use 


|" USE 


“USE 


è The beauty of Atkins 
Silver Steel Saws is the 
$ long service they give — 
У  notonlytheir exceptionally 
long life, but extra long 
working service between fil. 
ings. This is the result of the 
quality materials, workman- 
ship, and correct design the 
Atkins family has been putting 
s into saws for eighty- seven 
> years. Whatever the type of saw 
> you need, be sure їо check with 
3 
3 


your Atkins dealer before you 
buy. It pays! 


$  E.C. ATKINS AND COMPANY 
5 428 S. Illinois St, Indianapolis 9, Indiana 


; 

> 

2 ATKINS 

» Гыз Hid " C 
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| Q TT | V^ 
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Atkins Silver 


Steel Circular 
Saws 


la ла P 
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Atkins "2000" 


Silver Steel Handsaw 


y " [PRINCIPAL | 
| certis Jt] 
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Bernarr Macfadden, founder and orig- 
inator of Physical Culture Magazine— 
now again on sale in a new format at 
all newsrands. 


HELP YOU 


SAVE YOUR HAIR! 


No Magic Tonics—No Cure-All 
Just Plain Common Sense 


Is your hair beginning to thin, fall out, turn gray? Don't re- 
sign yourself to being bald, unattractive, old looking, until 
you have read Вегпагг Macfadden's "Hair Culture’’. Recom- 
mending no cure-alls, no magic salves, but merely applying 
principles of healthy living, this 210 page book 1s chock full 
of down-to-earth common sense based upon an intimate 
knowledge of the natural bodily functions. 


Forty years ago, Bernarr Macfadden started to become bald 
but today bis wavy bandsonie bead of bair is tbe envy of men 
and women, balf bis age. Learn from his experience. Get his 
book on hair culture today. This may be just the advice you 
have been waiting for. Clip the coupon now! 

SEND NO MONEY 


Merely pay the postman $2.00, plus $.15 for postage and 
handling charges. Or, if you send your check or money or- 
der for $2.00 with the coupon, we will pay postage and 
handling charges for you. 
SOLD WITH A MONEY-BACK 
GUARANTEE 


maummumEumHEHEENERHENHHEHENHHBREUHNHEEBENHHSHNHSHMBZUS"GHSSESEHENEBHEABEHREHBBEBEBENHBHEBHEHRN 


Macfadden Foundation, Dept. 433 
535 Fifth Avenue, New York 17 N.Y. 


Please send me ‘Hair Culture". Г ] I will pay the postman 
$2.00 plus $.15 postage and handling charges. [ ) I enclose 
$2.00 (check or money order). 


Name 
Address. —— 
City | 

When Writing Advertisers Please 


Mention Popular Science Monthly 


Fuse Puller — Circuit Tester 


__ State ! 


ایی اھ ыйа‏ 


CO 


РТТАР 
биби? 


Factory | 


TESTS 110-250 VOLTS 

When motors stop and lights go out, this tool quickly 
LOCATES DEAD CIRCUITS and safely removes 
blown Fuse. The Star Test Pocket Plier is made of a 
Transparent Plastic having in one of the legs a small 
lamp in series with a resistance and can be used to test 
110 to 250 volts circuit. The Plier will pull fuses from 
10 to 100 Amperes. Thousands of Electricians find 
this tool handier than Test Lamps. Price $2.75 each 
without Leads, $1.50 additional for Leads, plus 10c 
postage. Can be obtained from General Electric or 
Westinghouse Stores or directly from us. Order NOW. 


STAR PLIER CO., 237 Canal St., New York 13, N. Y. 


Wel5il 
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Guns TO MAKE THIS UNIQUE 


( GAS SAVING TEST 


АТ rr Will you permit us to send you at our risk 
Ier ишу == the Vacu-matic, a device which autoowners 
Ш" ЕТ) everywhere are praising? Install it on your 
EP car. Test it at our risk. Unless it trims dollars off 

x your ras bills by saving up to 20 % on gasoline con- 
sumption, gives more power, quicker pickup and 
faster acceleration, the test will cost you nothing. 
Automatic Supercharge Principle 
Vacu-matic ia entirely different! It operates on 
the supercharge principle by automatically add- 


| | =  ingachargeofextraoxygen,drawnfreefromthe 
FITS ALL CARS outer air into the heart of the gas mixture. It is 
Constructedofsixpartg entirely automatic and allows the motor to **breathe’’ at 


the correct time, opening and closing вз required. Saves 
upto 3007 on каз costa, with better motor performance. 
guicklyinstalledbyany- 


suus AGENTS 222, 


FOR INTRODUCING, Here’s a splendid opportunity for unusual sales 
and profits. Every car, truck, tractor owner a prospect. Send name and 
address now for big money making offer and how you can get yours Free. 
The Vacu-matic Ço., 7617- 906 W. State Street, Wauwatosa,Wis, 


fused into a single unit, 
adjusted and sealed at 
the factory. Easily and 


CRAFTSMEN—STOP RUST WITH 


©  FIENDOIL © 


Protect tools, clean and coat them with this anti- 


corrosive favored for years by gun and tackle users. 
Get it now at your Sports or Hardware Store, 
2 oz. Bottle—35c 
McCAMBRIDGE & McCAMBRIDGE CO. 
Baltimore 


110-VOLTS AC 
from DIRECT CURRENT 


with KATO KONVERTERS. Furnish stand- 
ard 110-v. AC from 32, 110, or 220-у, 
DC. Good deliveries on sizes 350 
through 1500 watts on priority orders. 
Good deliverles on 5. 715, 15 & 25 
KW AC generators. Mfgr's of motor 
generators, frequency changers and 
high frequency generators. 

KATO ENGINEERING CO., 5 


STOP RADIO STATIC 


The ALL WAVE radio filter is guaranteed to 
help you get perfect radio reception. Eliminates 
all hums, clicks, crackles, etc., caused by elec- 
tric razors, vacuum cleaners, motors and other 
electrical appliances. The ALL WAVE is a 
scientific and compact radio filter that can be 
used on any make electric radio. To connect, just put your 
radio plug thru the ALL WAVE’s slotted opening and 
into any wall outlet. 15 DAY FREE TRIAL. Sent C.O.D. 
for $1.50 plus postage. Cash orders sent postpaid. Rush 
order—supply limited. Vogue Eliminator Co., 7759 8. 
Halsted, Dept. AW-210, Chicago, IIL. 


тм eG bac ene 


ENGINES IN STOCK 
The G. H. Q. miniature gasoline engine that 
really operates is still available. Over 100,000 
sold to date. 1/5 Н. P, Complete with f 
flywheel and propeller, fuel, 15 accessories B 
and full instructions. Fully bench tested and | 
ready to run. For boats, planes, midget cars, 
etc. Send only $1.00—Shipped Collect C.O.D. 
fs Same day. Send 25c for illustrated Catalog 

, of hundreds of hobby items. 


GHQ MOTORS, Dept. SV, 40 East 21 St., New York 10, N. Y. 


SIGNS EASILY EXPERTLY 


у PAINTED ="-LETTER PATTERNS | 
SHOWCARDS situa 


АНУ vin JOHN F. RAHN 
y 1330-33 N. CENTRAL AVE, 
* CHICAGO 51, ILL. 
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"CLEVELAND MODELS” Nou Bring You A Realistic 
34" Scale Model of the Plane thats on Front Pages Everywhere 


DeHavilland 
“MOSQUITO” 


World’s fastest operational 
bomber. One of England’s out- 
standing contributions to the 
aerial war. Used as daylight 
bomber, armed fighter, and 
speedy reconnaissance plane. 


Span 40%". CD 4 
Master Kit SF 145, $4.50 


36-in. Industrial Training Models 
ri 
xL. 


Navy fighter. Span «ww 


30 3/16". C-D Mas- = 
Douglas SBD 


ter Kit yt 19 

“DAUNTLESS” 
4 World's hardest 
| hitting dive bomb- 
4| er. Used by Navy 
7 and Marines. Span 
3058". C-D Master 


TT 


Build these big 3- 
ft, span models. 
Each а realistic 
beauty. 


Lockheed "HUDSON" 


Kit LE Messerschmitt Kit CS Hawker ‘‘Hurri- U Pan na 4 fcht- 2 um 

ки" T-76: Bell ‘‘Aira- Kit T85: Lockheed P-38 SS SA ing, reconsigiasenion و‎ came. | 
га"' ' Lightning" "WI 7 mE (P-51Z) 

Kit. T77: Curtiss P-40 Kit T91: PS1 ''Mus- WILDCAT ld Boomerang" by Brit- 


'"warhawk'" (shown) tang'' "Ace of the Pacific". ish, for it usually comes Tough, Me uer fighter, 350 


^ Span 26!4". C-D Mas- back. Big 4934” span. C-D mph. Span 273/16". C-D 
Each complete Kit, only $1.50 ter Kit Master Kit 50 Master Kit | 
SF-83... TTT TTI $3. 00 SF-95... г $7 БЕ-91. LETT O 


Huge 7-Ft. Super CONDOR Glider Soars for Hours 


Stronger, longer flights, more graceful lines, د‎ um " 
fied. Easier than ever to build. Kit E-5019, only... НР — 


Send 5c for new 


AA m— < سے‎ = No. 41 Catalog 
See your dealer first. If he can’t OO SS Å کے‎ попе 
= = == aa 


supply you, order direct, Include 15c 
post-pack charge with ALL orders. 


Cleveland Model & Supply Co. x isi barge Mie, of ИШ: Ж 4508026 | Loraia Ave., Cleveland 2, Ohio 


KEEP OLD LAWNMOWERS CUTTING 
with the IDEAL LAWNMOWER SHARPENER , 


PERFORM A REAL SERVICE NO EXPERIENCE NEEDED 


EASY TO OPERATE 
KEEN EDGE IN 20 MINUTES 
Keep lawnmowers in service on the home 
front! Old lawnmowers, like other house- 
hold equipment, must continue to last so 
that vital materials can keep flowing to our 
armed forces. You can keep ’em sharp... 
make old, dull lawnmowers cut like new, 
and make money too, with the Ideal Lawn- 
mower Sharpener. 


ae 


Easy to operate, no experience necessary—just set the 
mower in the sharpener, make a few simple adjust- 
ments, the machine does the rest. Sharpens like magic 
to perfect edge in just a few minutes. Write today for 
complete details. 


m >| THE FATE-ROOT-HEATH CO. 
(ROT. | 2344 BELL STREET, PLYMOUTH, OHIO 


SEND FOR COMPLETE CATALOG 


BUY WAR BONDS... AND HOLD THEM! 
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AWARDED TO PLANT 2 
OPTICAL DIVISION 


"o picture that brings joy to the heart 
of your soldier or sailor is his own particular 
"Pin Up Girl" . . . It delivers your message 
more quickly and leaves an image more last- 


ing and more important than words. 


argus 


INTERNATIONAL INDUSTRIES, 


“Good Pictures 
This 56-page booklet is 
published by Argus to 
help solve the problems of 
exposures, lens, films, etc. 


IN C 


Get your copy by sending 
25с to Argus, 
Michigan, 


Ann Arbor, 
Dept. S. 


A mH ARBOS 


F. REE! LATEST, MOST 


COMPLETE RADIO 
PARTS CATALOG 


EVERYTHING in RADIO and 
ELECTRONICS for War Train- 
ing, Maintenance or Repair 


It's iin most complete, up-to-date BUYING GUIDE 
available! It contains latest "supply data" on radio and 
electronic parts available without priority for repair and 
replacement—p/«s everything іп war training kits, books 
and equipment! Whatever you need— you'll save time by 
getting in touch with ALLIED first. Send for this big 
free catalog today. 


RADIO'S FINEST BOOK VALUES 


Specially prepared to ard radio training in schools 
and industry Full of valuable data. Send for all six! 
Radio Formulas and Data Book Mo. 37-752, . 10c 

Dictionary of Radio Terms No. 37-751. . 10е 

Radio Circuit Handbook No. 37-753. .10c 
Radio Builders’ Handbook No. 37-750. . 10c 
Simplified Radio Servicing No. 37-755. . 10с 

Radio Data Handbook No. 37-754..25c 
АП Six Books No. 37-799..75c 
ALLIED RADIO CORP. 


833 W. Jackson, Dept. 7-C-4,. Chicago 7 


ALLIED RADIO | 


ome 


ga s a uet" 


Hep ros = 


п. 


аи 


тала 
gra 
жа ош 


240 


| 
| 
| 
| 
| 
| 
І 
| 
І 


Buy War Savings Bonds and Stamps regularly. 


SYN-FLO... 


«Finishes walls like TILE _ 
ж Finishes woodwork like | 
PORCELAIN 


This is really it! Modern science has pro- i 
duced this new white PLASTIC coating E 
you apply with a brush. It actually has F 
the same chemical properties of genuine a 

molded plastic products. 


A BRUSH-ON PLASTIC 


With an ordinary brush you flow this | 
coating on your woodwork and it dries to 
a smooth porcelain finish—hard, water- 
proof, abrasion-resistant—stays brilliant Җ 
white. 

You won't have to wait until after the 
war for this new, scientific, plastic dis- 
covery. Limited quantities now available. 

MONEY-BACK GUARANTEE 


One gallon SYN-FLO Liquid Plastic wil 
cover walls of average room. Send only AE 
$5.95 for full Gallon SYN-FLO with Spe- ЖЕ 
cial Thinner, express prepaid. Will ship @ 
C.O.D. if desired. | 


LIMITED SUPPLY AVAILABLE 
TO PUBLIC NOW. ORDER AT 
ONCE! FREE ILLUSTRATED CIR: 
CULAR ON REQUEST, 


SUPERIOR PAINT and VARNISH WORKS 
2258-2274 М. Elston Ave. Chicago 


HOW TO SAVE MONEY ON 
epava] 


You can save up to 50% on 
household repairs—and have lots 
of fun besides—if you follow the 
simple instructions in this big 
new 260-page book! 
TINKERING WITH TOOLS tells 
you вмесусаша, you need to know 
ta cut repair bills—how to refin- 
ish floors, how to repair furni- 
ture, electrical appliances апа 
plumbing fixtures, how to lay 
sidewalks, shingle roofs, plaster 
walls, renew sash cords and hun- 
dreds of other repairs and im- 
provements around the home! 
Never before has so much valu- 
able information hee crammed into one big cloth-bound 
volume to sell for only $1.00! Books of similar size usually 
sell for $2.50 or more! 


SEND NO MONEY NOW! 


Just mail coupon below and pay poan only $1. 00, plus 
a few cents postage, on delivery. after 10 days' exami- 
nation, you wish to return book for any reason, we will 
gladly refund every cent you paid. 


POPULAR SCIENCE—Dept. 34, 353 Fourth Avenue, New York 10, N. Y. | 


Send me the new 260-page cloth-bound book, TINKERING 
WITH TOOLS. I will pay postman only $1.00, plus few cents 
postage, on delivery. If dissatisfied, I may return book within | 
10 days for full refund. 


TINKERING 
0470015 


NÜíw,.BHEVISED EDITIO 
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(H you prefer to remit now, we pay postage. Same refund guarantee) 
Add 50c for Canadian Orders i 
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SAVE MONEY ОМ 


CIGARETTE 


LOWER PRICES on ALL STANDARD BRANDS 


Luckies — Chesterfields | 
Camels — Philip Morris 
Old Golds — Dunhills 
| Pall Mall — Tareyton 
| Kool— Raleigh — Fatima 
Viceroy — Sheffields 
Regent — Fleetwood. 


& We corry an extensive line of 
other Cigarettes and Tobaccos. 


Carton of £ 
10 Packs £ 


PERFECT ARRIVAL GUARANTEED! 


Minimum 3 Cartons WAR NOTE 


include Postage as follows within 150 miles Not ell brandt 


..* For 3 Cartons Ile ж Add 1с for each fisted are avail. 
additional carton over first 3. able af all times | 


Distant orders require extra postage. . Prices sub- | 


` SHIPPED SAME DAY TO ANY OF 48 STATES ject to change | 
| ON RECEIPT OF CHECK OR MONEY ORDER without = 


Thousands. of Satisfied Customers. 
This is our 25th Year in Business. | 


` WRITE FOR COMPLETE PRICE LIST 


SILVER ROD 


Dept. F, Five Corners Post Office, Jersey City, № L 


COLOR CONCRETE WITH CHEMICALS 


Send 10c for sample, literature, pictures of Stucco-rock. Ce- 


ment wishing-wells. Spun concrete pottery. Benches. Garden 


ornaments Hollywood style. Marbling. Concrete paints. Holly- 


wood Cementcraft. 8523 Wonderland Ave. Hollywood 46, Саш. 


bu BRUSH 


Now Plates CHROMIUM! 


ALSO GOLD, SILVER, NICKEL, COPPER, ETC. 
War Increases Demand — You Profit! 


New, patented invention makes possible 


big earnings AT HOME. Replate auto- 
parts—"worn articles in homes, stores, hotela, 
tenantan, rath durable, ee VEN 


sd rhe M Ot 
f complete, ready for ше o shop required. 
Д Clear from to $5 an hourin ifetime busi- 
ness. all deseri: starts you in business. 
Steady repeat. Machine can рау for itself in 
week. Send TODAY for FREE SAMPLE 
nad illustrated BOOKLET how you can have 
a life income from a business of YOUR. OWN 
t upon satisfi ct at once! 


` WARNER ELECTRIC COMPANY 
i 360 N. Michigan, Chicago, Ill., Dept 411 


FREE BOOK & SAMPLE 


WARNER ELECTRIC С0., 360 N. Michigan, Chicago, Ii., Dept. 411 


1 
| Gentlemen: Send me Free Sample and Illustrated Booklet. | 
| Мате _ | 
| Address -— i 
| City State s ү. 


| — Е —A— c —— — —  —  — —  —— — —  —  ——— A— ы. гый Е 


The restrictions on the manufacture of 
electrical home appliances has greatly 
increased the need for and earnings of 
skilled home appliance repairmen.  Al- 


ways a good business, today ELEC- 
TRICAL APPLIANCE REPAIRING is 
one of the most profitable occupations 
that the average mechanically inclined 
man can turn to. On many types of re- 
pairs it is usual for a repairman to charge 
on the basis of $5.00 to $6.00 an hour! 
Work as many hours as you wish—for 
the home appliance repairman is his own 
boss. Operate from your garage, base- 
ment, vacant store, etc. 


If you are at all mechanically inclined— 
can hold and use tools—you have all of the 
qualifications required for becoming a big 
money-earning home appliance repairman. 
Age is no barrier . . . nor is any minor 
physical handicap. Our new course is pro- 
fusely illustrated, shows you in simple, easy 
to understand language and drawings how 
to make each repair on refrigerators, vacu- 
um cleaners, washing machines, motors, 
etc. Explains and gives you a working 
knowledge of electricity, welding, nickel 
plating, etc. Shows you how to build the 
power tools you need and how to solicit 
and keep business coming to you. Not a 
theory course but an honest to goodness 
course written by and used by repairmen 
the Country over. Price of course is so low 
that the savings on your own household ap- 
pliance repairs will quickly pay for it. Act 
now! 


Mail Coupon for 


CHRISTY SUPPLY CO. 

2835 N. Central Ave., Dept. D-1401 

Chicago, lllinois 

Please send me all the facts about America's 
Fastest Growing Industry—Electrical Appliance 
Repairing. 

PRET ET E ARELA ACES AAE x or a ER EC Tea IEAS E A ee 
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Be Popular — Learn 
the Newest DANCES 


in5 DAYS—or NO COST! 


NEW REVISED EDITION 
of DANCING 


includes the Rhumba, Conga, | 
Samba, Jitterbug . . . Fox 
Trot, Waltz and Tap Dancing. 


All the newest Swine steps 
—the Rhumba, Conga, Sam- 
ba, Jitterbug. as well as the 
Fox Trot. Waltz and basic 
tap steps—explained with 
simple, graphic diagrams. 
MORE FUN OUT OF 
swing vour way to 
pi сурш; arity! Start 
fill your future 0. 
mance! MAKE THIS FREE 
TEST! The new REVISED 
editlon of Betty Lee's book 
Dancing. helps you learn 
correct ane quickly. Be convinced—if not satisfied with results, 
ou will ge our money back! And remember, we include two other 
OOks — '' de op Tapping'' and ''Swing Steps'' — FREE of extra charge. 

SEND NO MONEY! Pay the postman $1.98 plus a few cents postage. 
Follow instructions in ALL THREE BOOKS— — practice simple dance 
steps each day and in 5 days if you haven't learned to dance, 
we will refund your money! 


PIONEER PUBLICATIONS, INC. 

1790 Broadway, Dept. 873H | 
Mew York 19, М. Y. 

Send me "Dancing," 
include 2 free books, 


Г] Ship C.O.D. at will pay on arrival, | 
plus postag i 


by Betty Lee, and 


O I enclose $1. 858. Ship postage roe 
If in 5 days I do not learn to dance, I 
return book and you will refund purchase orice. 


" » 5" 8 d aa it à B # d oa 


MASTER DRAFTING MACHINE 


| € Biggest 
timesaverfor 
dimensioned 
sketches, 
lettering and 
| layouts ever 

sold at— This 
Low Price— 
While they 
last. Limited 
Supply..only 


$3.95 


611 West Randolph St. 


RANDOLPH RADIO 2:755: 
p? 


512 WMustrations, | 


616 pages: ram$ and Tabl es. | 


charts, 0139 


ONL ШР 


ORDER TODAY 


Prepare for a PROFITABLE FUTU RE in... 


ARC WELDIN 


Buohefo of Ripe 
TOMATOES 
ONE VINE 


2 or 3 vines will produce enough 
tomatoes for the average family. 


THE NEW BURGESS CLIMBING 


Videns DROP 
TOMATO rapidly grows to a height 
of 10 to 12 feet—often as high as 
16 to 20 feet. Grow on trellis, on 
side of home, barn or anywhere. 
Can be grown os a bush in garden. 
Beautiful, large, crimson, solid, 
meaty fruits of best quality. The 
most productive of all tomatoes. 
.. Trial packet10c-3 for25c, postpaid. 

A CASH PRIZE CONTEST 
Send for FREE Garden Book giving full 


S details about CASH PRIZES to growers 
of this new tomato, 


BURGESS SEED & PLANT CO. 
207 C. T, GALESBURG, MICH. 


Tired Kidneys 
Often Bring 
| Sleepless Nights 


Doctors say your kidneys contain 15 miles of tiny tubes 
or filters which help to purify the blood and keep you 
healthy. When they get tired and don’t work right in 
the daytime, many people have to get up nights. Don’t 
neglect this condition and lose valuable, restful sleep. 

When disorder of kidney function permits poisonous 
matter to remain in your blood, it may also cause nag- 

ging backache, rheumatic pains, leg pains, loss of pep 
and energy, swelling, puffiness under the eyes, head- 
aches and dizziness, 

Don’t wait! Ask your druggist for Doan’s Pills, used 
successfully by millions for over 40 years. They give hap- 
py relief and will help the 15 miles of kidney tubes flush 
out poisonous waste from your blood, Get Doan’s Pills. 


ILLUSTRATED COMIC BOOKLETS for adults (vest pocket 
size). The kind you like! 10 different booklets sent for50c 
or 25 assorted for $1. Shipped prepaid in plain wrapper. 
No C.0.D. orders. Send cash or money order. No stamps. 
GRAYKO, Dept. A-167, Вох 520, G.P.0., New York. 


Here's a really practical of other schools. Better cil 
aei Welding Manual. Worth send for it today. DES. 
ten limes its low cost— HOBART WELDING SCHOOL | f 
: 316 pages, 512 illustra- fa lat pe 
| to 5 Day Approval | gives you latest type; . 
Gent subject tions—indexed for ready iraining on actual work? 


Lessons in Arc 


EI 


reference. Used as a tex! 


Welding. Step book in the Hobart Weld- used, Write for complete 
y t T ing School and hundreds details. 

n subject, : 
used [JC HOBART BROS. CO., Box P-341, TROY, OHIO 


| HOBART 


a! bare cost of materials ™ 


“Practical Design for Arc 
Welding." An idea service 
— useful in designing or E 
redesigning. Initial pages JA 
FREE. Ask for it. = 


“One of the World's Largest Builders of Are Welders.” 


{за ‚шын E M 0 1 1 I I M IT 1 Il Jl 1 T D D БШШШ 


POSTWAR PRODUCTS 
WANTED 


BY LEADING MANUFACTURER 


Manufacturer with extensive 
engineering, manufacturing 
and sales facilities is desirous 
of acquiring newly invented 
or improved products with 
good postwar possibilities: 


* In any stage of develop- 
ment 


* Cash or royalty basis 
* Direct Negotiations 


* Careful consideration 
and investigation of all 
worthwhile products 


Write stating type of product, 
but do not make any confidential 
disclosures. Form of agreement 
for making disclosures will be 
supplied. Address: Box No. 
FB3, Care of Popular Science 
Monthly, 353 Fourth Avenue, 
New York 10, N. Y. 
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CAR OWNERS 
WE HAVE 


United States patent 
IT MUST SAVE GASOLINE ON YOUR CAR 
OR WE OFFER YOU $1.00 BONUS 


that amazes car owners. Thousands 
upon thousands have reported benefits. 
Users report that they have used the 
Stransky on two to five different cars 
and up to 250,000 miles, 


BUILT ON SUPER- 
CHARGE PRINCIPLE 


Automatic, self-regulating — has no 
springs, diaphragms or delicate parts 


PQ : 
FOR ALL CARS 
Trucks, tractors and 
some airplanes. Easily 
installed in 5 minutes. 
No adjustments. 


last the life of the car. 


DISTRIBUTORS WANTED! 


Big profits. Write today for unusual money making offer to 
handle this remarkable device, Pleasant work—your own boss. 


WRITE for Sample Offer 


We will let you try it on your own car for thirty days—so 
write today for details. Address, Dept. 761-C. 


J. A. STRANSKY MFG. CO., Pukwana, S. Dak. 


m m a 


Investigate this mysterious gasoline vaporizer | 


to get out of order — guaranteed to 


SAFE WAY 
“to drill Glass ini China 


In preparing frameless mirrors for hanging, or in 
converting a favorite bottle or jug into a table 
lamp it is often necessary to make holes in glass or 
china. This usually presents a real problem to the 
craftsman. Attempts to make holes with an ordi- 
nary drill, or to break a hole with a punch usually 
result in ruining the object. 

A safe, sure method is illustrated above. Here a 
metal tube, held by the Jacobs Key Chuck, turns 
in an abrasive compound. Under pressure of the 
feed lever a clean hole is ground through the glass 
or china. 


This is Only One of 19 Operations 

Covered in the New Jacobs Book 
For detailed instructions and illustrations of this 
operation and 18 other unusual uses for your drill 
press or lathe, send for a copy of our new booklet. 
It contains 49 illustrations, explains how the set- 
ups are made, shows the tools used and, in some in- 
stances, tells you how to make the tools themselves. 


Jacobs Mfg. Co. 


234 Jacobs Road, Hartford, Conn. 
Please send me the booklet immediately. 


| am enclosing 100 to cover handling and 
mailing costs. 


Sure, that Saturday night pay 
envelope's bulging. But let me 
tell you something, brother, be- 
fore you spend a dime... That 
money's mine too! 

І can take it. The mess out 
here. And missing my wife 
and kid. 

What I can’t take is you 
making it tougher for me. Or 
my widow, if that's how it 
goes. And, brother, it will make 
it tough—if you splurge one 
dime tonight. 

. You're working .. . and I’m 
fighting . . . for the same thing. 
But you could lose it for both 
of us—without thinking. A guy 
like you could start bidding me 
right out of the picture tonight. 
And my wife and kid. There 
not being as much as every- 
body'd like to buy —and you 
having more green stuff than I. 
But remember this, brother— 
everything you buy helps to 
send prices kiting. Up. UP. 
AND UP. Til that fat pay 
envelope can't buy you a 


square meal. 

Stop spending. For yourself. 
Your kids. And mine. That, 
brother, is sense. Not sacrifice. 

Know what I'd do with that 
dough . . . if Га the luck to 
have 1t? 

Id buy War Bonds—and, 
God, would J hang on to them! 
(Bonds buy guns—and give 
you four bucks for your three!) 
... Га pay back that insurance 
loan from when Mollie had the 
baby ... Га pony up for taxes 
cheerfully (knowing they're the 
cheapest way to pay for this 
war)... Га sock some in the 
savings bank, while I could 
... Га lift a load off my mind 
with more life insurance. 

And I wouldn't buy a shoe- 
lace till I'd looked myself 
square in the eye and knew I 


couldn't do without. (You get 
to knowin'— out here — what 
you can do without.) 

I wouldn't try to profit from 
this war—and I wouldn't ask 
more for anything I had to sell. 

I've got your future in my 
rifle hand, brother. But you've 
got both of ours, in the inside 
of that stuffed-up envelope. 
You and all the other guys 
that are lookin’ at the Main 
Street shops tonight. 

Squeeze that money, brother; 
It's got blood on it! 


Use it up 
Wear it out 
Make it do 
Or do without 


MELD 


A UNITED STATES WAR MESSAGE PREPARED BY THE WAR ADVERTISING COUNCIL; APPROVED BY 
THE OFFICE OF WAR INFORMATION; AND CONTRIBUTED BY THE MAGAZINE PUBLISHERS OF AMERICA 
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POPULAR SCIENCE 


IS A SPIRAL, T00! Rub on 


Standard the world over for nearly half a 
century, “Yankee” Spiral Ratchet Serew 
Drivers are now helping to produce a 
tornado of ordnance to flatten the Axis. Sim- 
ple, compact, strong, and ingenious, they 
and other “Yankee” Fine Mechanics’ Tools 
are saving time, trouble, and money in the 
Battle of Production. At war's end, of course, 
they will again be available where and when 
you want to buy them... and they'll have 
new war-tested skill behind them. Mean. 
while, treat them right. Tools are weapons 
of war. | 


like a 


WUYANKEE" SPIRAL SCREW DRIVER NO. 130A 
A Size for Every Purpose 


“YANKEE TOOLS 


make good mechanics better 
North Bros. Mfg. Co., Phila. 33, U.S. A. 
Established 1880 


BEFORE STARTING 


DIRTY WORK 


“PRO-TEK” 


cold cream 


When 
through work, 
grime and paint 
4 4 wash right off 
e fA 
‚2 


It acts like an 
invisible glove 


DU PONT 


RO-TEK 


REG. U. 9. PAT. OFF. 


HAND PROTECTIVE CREAM 


START YOUR OWN SEEDLINGS 


Sp It's Fun! Interesting! Breck's scientific. Seed 
Starting Kit insures successful growing the 
professional way. Controlled watering from the bot- 
tom. Complete and easy to assemble. 


All for $1.00: 3 green boxes of fibre— not paper— 


Also, valuable 1944 Seed and Plant С anes every 
page full color! (For cat alog only, send 25¢, deductible 
from first order.) 

Send $1.00 today, or save on 3 Kits for $2.85. (West 
of the Mississippi River add 20¢ postage per Kit.) 


514" long (each with 3 seeding trays—9 in all). Capac- 
ity some 10 doz. seedlings, Supply of Mica-Gro, won: 
derful seed-starting medium, takes the place of soil. 


JUST OUT! 3 BOOKS IN ONE—OVER 1650 PAGES, 1654 ILLUSTRATIONS, 
WITH QUESTIONS AND ANSWERS. COMPLETE PRACTICAL CONCISE 
INFORMATION FOR ALL ENGINEERS AND OPERATORS. 


PART 1—PUMPS—850 Pages: All types—Centrifugal—Rotary—Reciprocating 
| Pumps: Their Theory, Construction, Operation and Calculations. Air and 
Vacuum Chambers—Power Pumps- Air Pumps—Jet Condensers—Surface Con- 
densers—Condenser Avuiliaries—Condenser Operation—Calculations—Cooling 
Ponds- Cooling Towers - Water Supply - Hydraulic Rams—Special Service 
Pumps—Automotive Fire Pumps—Dredges—Codes. ?42 Illustrations, 

"PART 2—HYDRAULICS—320 Pages: Hydraulic Physics—Drives—Machine 
Control—-Accumulators-Elevators-Hydraulic Airplane Control 
Automobile Brakes-Shock Absorbers-Pressas-Turbines. Many 
new uses explained. 310 Illustrations. 

PART 3—AIR COMPRESSORS—406 Pages: Compression of 
Air—Compressor Classification- Parts, Types-Inter ond After 
Coolers- Regulating Devices- Installation ~ Lybrication = Opera. 
tion - Maintenance- Blowars - Super-Chargers - Pneumatic Hand 
Tools—Ready Reference Index and Tables. 402 Illustrations. 


dc 


COMPRESSORS | 


AE nanan 


% 
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® 
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439 Breck Bldg., 


Boston 9, Mass. 


ЕЕПЕ МЕМ SINCE ЛАТА 


ORDER TODAY— Supply limited BRECKS 


Free Examination 


TO GET THIS ASSISTANCE FOR $ COMPLETE 
YOURSELF SIMPLY FILL IN AND PAY ы Sa А 
MAIL YOUR ORDER TODAY ONLY 


ME SAP NETS‏ ی 


i AUDEL, Publishers, 49 West 23 SL, New York 10, N. Y. 
Send postpaid AUDELS PUMPS, HYDRAULICS, 

| AIR COMPRESSORS ($4). If I decide to keep it, 
I will send you $1 within 7 days; then remit $1 
monthly until purchase price of $4 is paid. 

| Otherwise, I will return it promptly. 


[ Name. casqbag edes tweens WE REX 
Address..... тшт ш = ш (oor eee eee D REPE а= eee ава а 
| Occupatiol. re | 


| Employed by..........-.- eee РЕМ. 


УТОР LEAKS „л; ос 


Көөр 


Stop those leaks! End that seepage through 
crarks in basement walls and floors. Use 
i| STOP-IT—amazing quick-setting water- 
i "roof material. INSTANTLY seals drip- 
| "ung cracks and openings. For interior and 
exterior use. | 
EASY TO USE Simply mix with water and 
apply on cracks. Sets hard and permanent. At amaz- 
ing low cost, you can turn that damp, musty base- 
m— ment into a delightful playroom. 
Get STOP-IT at your dealer or 
| write direct. 


TAMMS SILICA COMPANY 
228-DX М. La Salle St. = Chicago 1, Ш. | 


New Designs in & 


FREE BOOKLET 
Send for free J 
"Household 
Hints in War- 
Time.” Tells how 
| to save money, 
conserve food, 
clothing, fuel. 


© Maybe you're missing some- 
thing, mister... maybe you 
could end that "old man" 
feeling ¢hzs simple, scientific 
way... witha Bauer & Black 
self-adjusting Suspensory. 
Men everywhere in all walks 
of life, active or quiet, heavy 
or light . . . say the firm, 


Modernize Your Gun! Improve Your Score! 


comfortable, flexible sup- | да dome grips made, Positively un- | 
rt of uspensorv makes reakable! For Colt, Smith & Wesson, Hi-Standard. 
n» Е аз Ре PEE y Ortgies, Luger & Mausers in a wide choice of beautiful pi 
: em fee TERES УНБЕР с» designs in ivory, pearl, walnut, onyx, etc. Low prices. FREE 
à; LOG, ealers Wanted. 
less tired... all the time. CATALOG, Dealers Wanted 


| SPORTS, INC. ,(Mirs.) 2850 N. Clark St, Dept. S-3, Chicago, I. 
pon for FREE BOOK | FRY TYPEWRITERS m 


Mail Cou 


oa : "Mac A Simplified Practical Home- 
M ы This free illustrated book tells you | study Course. Many of our Students now have their | سك‎ 
ا‎ - own Business—Many Repair for others. Repair БЕТТҮҮ. 
һозу men claim to have found DEW | Shops Swamped. Health or Age no handicap. PERIIT 
vigor... helped to banish quitting- WEBER TYPEWRITER MECHANICS SCHOOL 4 


time fatigue ,.. how they stay fit Div. 1, Hollywood 27, Calif. 


and energetic all day long... every 
day. Send for your free copy today. 


HIGH BLOOD PRESSURE 


A DANGER SIGNAL 


Often associated with Hardening of the Arteries, 
a Stroke. Paralysis, Heart Trouble, Kidney Disease, 
and other grave complications. Resultful treating 
methods of the Ball Clinic have proven dependable 
for nearly a quarter of a century. Send for FREE 
Blood Pressure Book today. No obligation. 


BALL CLINIC, Dept. 5160, Excelsior Springs, Mo. 


س و ےد ا ا ن ل 


Division of The Kendall Company 
Dept. 5-44 
2500 S. Dearborn St., Chicago, Ill. 


Please send me your booklet about Suspensories. 


enn че ч шш ш а аа ш ш ш ш шш ш шшш т шшш ee = "тт "= т-н ee ч ШЕ к чш S DLL ls шш яш шош ыш шош ш ш шш ш ошо шыш ш 


Can Vitamins Restore 
Natural Color to 
Gray Hair? 

FREE BOOKLET - 


City ccu i ee ae РАР State... uuu 
My Occupation is `’ Active [ Not Active 


= 


A BETTER WAY TO PRAY 


A Bible statement reads: ‘Үе ask, and receive not, because aser беу amina ie “шеге. IUM Ни siniple сүт 
ye ask amiss." This means that we cannot blame God if our || way that may restore Bray hair (due to vitamin 
prayers go unanswered. God is willing to give us whatever | lack) to its original color and beauty. Safe, actually 
Lia дао if wa ari receptive and do our part. " Р | healthy. Works internally. Color is literally fed to 

n cases where your own prayers may not have oeen favor- | hair roots in nature’s own way. Send no money. 
ably answered, you can usually trace the difficulty to lack of ; quus e | ! 
faith or a wrong motive. Whatever the trouble is, it can be Write for amazing free booklet that tells what 
corrected. Faith can be developed. Wrong motives can be Panates is, why Panates works and how you can 
еа тен and терасеп witi neht MOYER ANE ; test Panates yourself on a sensational free trial offer 

People often say: “If only I could I Жы | , i 

Belief is а quality of thought that can be ACQUIRED by шат ‘leaves по гор EOF doubt, Dow t Walt as outer 
practice. It is easy to believe in something that you KNOW. is limited. Send for your free booklet today. Write 
For example, you have no trouble in believing that two and | PANATE COMPANY, Dept. 48-C, 310 South Michi- 
two are four. It is equally easy to believe in the power of gan, Chicago 4, Illinois, 

God when you KNOW and UNDERSTAND what God is. Ontol- | 
ogy gives you a different concept of God and reveals your true 
relationship to Him. In the same way, Ontology gives you a | 
D гав Of prayer and shows how you can develop unyield- ! 
ing faith. 

The Master said: ‘‘Ask, and it shall be given you; seek, and 
ye shall find; knock, and it shall be opened unto you." The 
meaning of this promise is clear and unmistakabie. 

The right way to pray is told in a 24-page book which I 
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Amazing BOOK for You 


will maniy sond yon КҮНЕК. Berar obligation. Just send your | Harald Hast Wants за HESA Pexibed NI Frans Sn ' 
name and address today and ask for a free copy of Ontology. geb РЕ peser beth aic eei E зерн phat Weeduerkers d 
You will find it a real eye opener, full of astounding revela- ideas. UNEQUALED BARGAINS їп im L. a8 
tions. Let Ontology tell you how to rise above earth-bound Ported and American woods. supplies. ee 
иш аноңе ang how you can experience a more joyous, Thote. already holding this catalog — 

abundant life. send for revised sheets, 

xantc PF | CRAFTSMAN WOOD SERVICE CO. 

Alexander Keene, Dept. D-3, Sedalia, Mo. | 2728 S. Mary St., Dept. B-43, Chicago B, Ill. 
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VALUABLE TIME 
and MONEY! 


бане: you вее а Dynamic in 
Operation you won't be with- 
out it. Its simplicity will 
amaze you. In a year the 
Dynamic only costs you 
about 6c a day. 
Comes complete with helmet, 
rods, cables, electrode holder 


4 
3 AMAZINGLY SIMPLE & EASY TO OPERATE a S 


This portable Dynamic Welder—easily сага NS, 


ried right to the job—plugs into any con- le. 
venient, properly wired 110 се, ЭШЕ 95 
light cireuit— works on Iron, Steel, 
rass, 


Bronze and other iron, Steel, "e 
eight metallic and carbon are weldin 
heat stages—does work you would thin 


onl ossible with a larger, more - 
pensive machine. ^ Arger, more ex "eo MPLETE E cen leas: 
"n DESIGNED TO DO HIGH GRADE WELDING INEXPENSIVELY | Write today for free priority 
Maintenance Men: Farme Mechanics; Machine Shops; кошацек Auto, General assistance and particulars on 
epair and Job Welding. Sho в; using the Dynamic find it so indispensable and how to qualify for one of 
useful that they cannot "afford to Pe without it. these NAMENS К инсон 
If inexperienced, you can essily learn to do a variety of high grade weldin jobs by weldevs, Act while 
following the practical, simplified operating and ‘welding instructions A they rre still available. Get 


DYNAMIC WELDER CO., 13-AF East 23rd St., Chicago |. details on our 10-day trial 


Pays HOSPITAL BILLS 
for Whole Family 


Costs 3c a Day for Adults 
Only 1'/.c a Day for Children 


It's here! The new Family Hospital and Surgical Expense 
Policy you need and want! One policy insures whole family 
оч, father, children, anyone from 3 months to бо 

. No medical examination. Pays hospital and surgical 
bills p to $510.00 for EACH. and EVERY person insured. 
Pays up to $100 doctor's fees for operations. Pays for oper- 
nung room, medicines, ambulance, etc. Covers sicknesses, 
accidents, ‘operations, childbirth, female disorders, and 
many other disabilities not covered by other policies. You 
select your own doctor and hospital. This full-coverage 
Family Hospital and Surgical Policy issued DIRECT to you 
at special family rates by big, strong company with over 
$2,500,000.00 in assets. Investigate! Send no money, pur 
mail coupon below quick for full details—sent FREE. 
agent will call on you. Act today! 


When Writing Advertisers Please 
Mention Popular Science Monthly 


en es | Light “Car-Top” Boat | STERLING INSURANCE CO. | 
Thompson Boats are except- Бетеп рери тесе J | 453 Jackson-Franklin Bldg., Chicago 6, Ill. | | 
lonally seaworthy; plane easily. to 21 ft. long 4 d Send me FREE INSPECTION Offer of Low-Cost | 
сто : ғ z aps ; | Family Hospitalization Plan. 

Get SPRAY RAIL N^ nna ERE EREN | 
PROTECTION | Осе гес 7. з хохыихкиу xem ee Ree eb — á—(— ee | 
| САКУ Acie nS Белди eee reer EEE ere 

ial ie ie le tn ырай ры eit ota ate a TUE "occ 


Bu uild: STEAM 
MARINEENGINE 


@ A precision built and engi- 
neered single cylinder, 14" scale 


THOMPSON BROS. BOAT MFG. CO. 


Two Large Factories —W es ee ree (128) model, with clutch or reverse. 
219 ——À ! drei Send $2.50 for |4 pages scale 
канен, н ino | | drawings, 2 photos, instructions. 
LESS meme | Ss 
Catalog Free BEATS : ә 2 Photos an Dit ET 25c 6 Rough Castings Kit $12.50 
Save Money kind of boat you © Horizontal Flash Boiler Drawings and Instructions... 1.00 
Prompt Shipment are interested in 


THOMPSON ENGINEERING CO. 24/0; Division вгре, 


Magnifying Indicator | 
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= Enables you to do 

difficult кыана. пер mut paper or 
encil—multiplying, proportions, division, extract roots, etc. 
‘Accurate, white composition face. Has standard A, B, C, D, CI 


and K scales. 

For complete outfit, including slide rule, 28-page таа іп- 
struction book, carrying case, send 50c (60c кооп, "TRIG'" 
10" Slide Rule, with same e six scales as above pius S, L, per T scales 
on Reverse of Slide for problems in Trigonometry; Gunmetal Finish 
Indicator; complete instructions —$1.00. Mailed postpaid. $ Satisfaction 
Guaranteed or money refunded. (See Special Combination Offer. 
Order NOW. 


HEWIG CO., Box W-143, Grand Central Annex; New York Cit 


ü 


ШЕ IL 


SPECIAL 


COMBINATION OFFER 
Standard 10" Slide Rule and Instruction Book; Pocket 
Caleulator for adding and subtracting up to 999,999; 6" Transparent 
FALLS Сена $100 "nm d raduated in centimeters ape inches 
—ALL 3 for $1. ($1.10 Foreign) POSTPAID. 

New Ner tia "rw Rule, with Pocket ا‎ and 
Transparent Protractor, $1.50 ($1.60 Foreign) POSTPAID, 


INTRODUCING AMAZING 


AUTOFYRSTOP 


Quick CASH PROFITS demonstrat- 
ing AUTOFYRSTOP, remarkable new 
combination automatic and manual 
fire extinguisher and alarm. Holds un- 
equalled records. Sells fast to defense 
plants, homes, schools, stores, etc. Low 
priced BIG PROFITS. Experience 
unnecessary. Details FREE, Write: 


AUTOFYRSTOP CO., Dept. P-34, 
2035WashingtonAve., гопа еа | Mes 


iss NEW WONDER LOCK 


SNE No SEIEWS- No Nails-No Holes to Drill 


Slips on instantly and locks secure- | 
ly. Designed to fit every type of 

drawer or door. Has 4 adjustable 
positions. Locks two drawers at one 
time. Will not scratch furniture or 
woodwork. Has beautiful rust-proof 
finish. Theft proof. Thousands in 
daily use by leading firms. depart- 
ment stores and .5. Government 
agencies, Ideal for home. office. fac- 
tory or hotel use. Splendid for lock- 
ing work benches or store rooms. 
(Also made for glass or wood sliding 
show case doors.) Priced only $2.50 
each. Send check or money order 
today. Full satisfaction or money back 
guaranteed. (When ordering 2 or more, 
specify if keys are wanted alike). 


WONDER [OCK вз ме. sackson miva. Dept. 


Chicago 4, lll. U. S. A. 


* WITH QUICK- SET 
WATERPROOFING 
This sensational plastic-like compound forms a moisture-proof 
barrier preventing further infiltration of water through Ma- 
sonry Walls. Easy to apply. Merely hold against water pressure 
as per directions until Jeak is stopped. RESULTS GUARANTEED. 

BuyatPaint-Hdwe-Bldg. Supply or Dept. Stores. Write for free 
folder showing how to waterproof all types of Masonry walls; 
or submit your problem to our Engr. Dept. for free analysis. 


AMERICAN FLURESIT CO., INC. 
635 Rockdale Ave. | | Cincinnati 29. Ohio 


NEW 1944 CHEMISTRY CATALOG 


In this new 192 page catalog, which is just off the press, well il- 
lustrated and lists a complete line of Chemicals, Chemical, Physi- 
cal, Biological Apparatus, you will find any item you may re- 
quire for пио. in the various sciences, Send 50c m er CODY, 
ST DARD SCIENCE SUPPLY COMPANY 
1234 North Paulina St. ЄС, ША 


[ШШ WORLD'S LOWEST PRICED 


|| cHicacousa || 
гатамт APPLIED ! Vest Pocket Size 
FREE TRIAL 


rere: L FOR INCOME TAX. GUARANTEED | 
5 à E. Not a toy. Operates with ONLY $250 
ere a a uo ge a ae flick, Adds, vh irr TOTAL COST 
hie e. ташшрцев, divides. Counts up to SEND NO 
HER milli Pays for itself over and over: MONEY 
ee ideal. "Gift for Business. Income Tax 
E and School use. MONEY BACK GUARANTEE. Send 
E name and пастава: Pay Postman only $2.50 plus post- 
B! age. (Send full cash if outside Dh Money Back in 
10 days if not delighted. AGENTS WR 


| =) CALCULATOR MACHINE COMPANY (Mfrs.) 
DEPT. 440 P. O. BOX 1118 CHICAGO, ILLINOIS 
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| | Bills That | H 
IAI Call For 
Provide for those you love | 


this wise, sure, easy wayf TYPICAL 


whendeath visits your home. 


Good, sound REAL LIFE BENEFITS 
INSURANCE Ineans 60 as wave in policy 
much at a time like this Age 
= Cotta оше г abont $117 5 00 54 

с a day; per mon " 
Pays highest TRIPLE fr Natural ar Ord 
BENEFITS up to $3525.00. Age | 
Covers death from ANY $101 7. 00 ^ 
cause. NATURAL OR AC- "ok Мана eb 8... 
CIDENTAL. Р OU лаа нагу Accident Death. 
on approva y ; 
with NO MEDICAL EXAM- || $2339.00 ^* 
INATION. Age limits 10-65. pcd ні 


INSPECT POLICY FREE f Death (Triple Benefit) 


You are not онлине з срв, $1 1 12. 00; Мм» 
slightest way. | Auto А sident 
WILL CALL. Get this policy ff Oath (Double Benefit) 
in your own hands, then f proportionate Benefits 
decide for yourself. Just for Other Ages 

mail a postcard їо, 


CROWN LIFE INSURANCE COMPANY 
203 No. WABASH AVE. DEPT. 77 CHICAGO, ILLINOIS 


* 


Need my Nature form Extension Shoe, 
Makes both feet look alike. Ready-made shoes 
worn. Possess 690736, comfort and security. 
ApS Ss no rier. Write for Booklet. 


P. S. Sinn, 148 ‘Bergen St., Newark 8, N. J. 


YOU CAN BUY 


The Things You Want 
When the War Is Won 


If You Save Now in 


WAR BONDS 


POPULAR SCIENCE 
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` WELDING 


ee | GET FUN AND PROFIT 29% 22% 
WES ma, | | FROM THESE PROJECTS анау, 


TOT 
ЛҮҮ. 

Bd Р 

reiki 


oo) Welding—one of the most important of mechanical processes 
7:51 —1s covered very thoroughly in the LeJay Manual, which 


UES ere 
"rRáST-!TrIWA E 
күй ҮҮӨ ЙДЕ 


^94 gives you all the necessary information for making welding 
И =] equipment of different types. It also shows you how to make 
71 your own power tools, generators and motors, as well as 
“3 wind plants for cheap power. 


NO SPECIAL TOOLS OR IT IS NOT NECESSARY 
EXPERIENCE NEEDED TO SEND MONEY 


vd Most of the necessary material can be ЕШ in and mail the coupon below 
“°° found around garages, workshops 4nd we will send you the LeJay 
Peco i апа old autos, and you gain experi- Manual C.O.D. Dip into it and 1f 


Re SEARO d ence ав you work out these plans. you are not entirely satisfied after 


zb4pTvEaur4 E Tj 


INSECT 4U 55:4 From making the electric scooter or x BV MN De satira. M orti ios 
| Меня th ik tisher | uipping the oney м е returned. 11 уо! ë- 
MOTORS KILLERS eastern ет with Pies fn it is fer to save C.O.D. fees, send $1.50 
| j lots of fun for your leisure hours in "OW; same guarantee. 

this interesting work, 1g Mri 
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"(0 »g"*ygygy1127d4W22 m 9 9 9 99" o a TW IEEE — RA >> o BA) Te CUP 
күкүм алута. 
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eae n = LL = 62222 It shows M. 
= EWWA 7 you how to Маке: x7 
wo f Ен Ар WW \ 200 Amp, Generator Welders . . х 
eee = М : А NUN orkshop Spc elder , . Large 
2 } Workshop Spot Weld La 
es ^ E) MM ie bee fey ао. PMMA Transformer Welders . . Gun- 
2d / її aos, | Pied D Sr y "LM \\\ gmiith's Carbon Welder . . Elec- 
M? (22 پاج‎ е А AY tric Fencers . . Bench Grinders 
, » Electric Drills , , Armature 
3 N \ Rewinding . . 6, 12, 32, 110- 
es 7127 \ WM Volt Motors . . Wind-Drive 
ME b. MM МА M Light Plant. . Insect Elec- iaa j 
i | WM trocutors , , Electric Bi- Ms 
oycle Pusher , . and Æg) 
any Other Things. „СФ „; 
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LEJAY MFG. CO., 
23 LeJay Building, Minneapolis 8, Minn. 


Gentlemen: Please send ше C.O.D, your big 1844 
LeJay Manual, on the understanding that if, after 3 
days trial, I should return the Manual, you guarantee 
to return the $1.50 purchase price. 


I enclose $1,50 for the Manual, same guarantee, О 
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BUY WAR BONDS 


SOUTH BEND LATHE WORKS 


SOUTH BEND 22, INDIANA 
LATHE BUILDERS FOR 37 YEARS 


250 Buy War Savings Bonds ond Stamps regularly. 


AT 52°N, 30°W - IT'S 


Fix IT OR SINK 


Battling the sea with blasted hull and crippled 
gear, many a wounded ship has been brought 


safely into port through the heroic efforts of 


its crew. Such a feat calls for cool heads and 
fast work— for skilled hands and the right tools. 

Fighting ships are huge machines composed 
of engines, turbines, pumps, hundreds of pre- 


cision instruments and automatic controls, all | 


of which must be kept in order at all times. 


Maintenance and repair are Me important. | 


But when it becomes a case of “fix it or sink,” 


grave responsibilities fall upon the ship's ma- | 


chine shop. Tool equipment must be equal to 
the emergency: accuracy and speed are absolute 


we 


Bs pd UE The Navy expects machines, as 
| as men, to deliver unfailing performance. | 
It is significant that South Bend Lathes | 


have been selected for service in the machine 


shops on board manv of the Navy's fighting 
ships. Providing these lathes is one of our 
many wartime jobs. 


POPULAR SCIENCE 


